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Purpdise of thts Voiame 

This volume is designed to serve as a resource^ not a blueprint ^ for 
trainers involved in Peace Corps ag training prograais that have a crops techni- 
cal training cbrapbrierit. 



I h t end ed Aiidiea ce 



Technical Crops Trainers 
Technical Ag Ectucation Trainers . _ 
Technical Ag Community Development Trainers 
Technical Ag Rural Extension Trainers 

These trainers are most likely crops specialists , host country ag instruc- 
tors, or ag or cbmraunity development Volunteers who have done crops work. They 
might work with an experienced lead crops trainer in planning and carrying out 
sessions on soil management, insect control, and other crop production areas. 

to Use this Volume 

This volume is designed' to aid crops trainers in planning and carrying out 
the crops portion- of a training program.^ While the training design is primarily 
intended for pre-service trainings^ much of it would be useful for in-service 
workshops. Here is a usage guid^ to Volume III: 

Chapiter I provides suggested guidelines for setting up and carrying out 
the crops training component. 

Chapter II contains the suggested cfops training curriculum which includes 
a sessions list and a lesson plan for each session^ The lesson plans are 
not meant to be a rigid "script'; but rather a convenient starting point for 
session planning. Crops trainers will likely find themselves modifying the 
plans to suit variations in programs and training sites. 

Chapter HI is the crops technical _ resource section. It contains the Cro£8 
Guidelines package that covers basic vegetable production r^ractices from 
garden planning through harvest. It .was developed and written by Peace 
.Corps crops trainers for use both in training and on the job. In addition, 
a detailed crops reference bibliography is included. 

The Appendix containQ lists and other handouts pertinent to Chapteris I and 
li such as a supplies list, sample exams, and planting instructions. 
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CHAPTER I: ORIENTATION TO THE CROPS 'ee>«>6NENr^dF AG TRAINING 



^. O^^XEW- QR-THE CROPS TRAINING COMPONENT * - 

;. . . . ... . \' 

White short teroa ag training cannot produce fully qualified extension 

workers, it can provide entry level cbrap^terice and credibility and make trainees 
aware that crop production is a very complex endeavor wi*th few "coukbook*; 
recipes. This manual is primarily concerned with pre-service training which is, 
meant to be only the first phase of an' on-going skill building process that 
should continue throughout a Volunteer's service In the form of bri-the-jdb 
experience and in-se rvtce workshops. " 

Becaase of the very practical nature of crop production arid the average 

trainee's lack of experience, the crops training ^xsmponent has a definite fields 
bias ttiat empliasizes hands-on learning. The curriculum consists of about 65-70% 
FTeTfi sessions and 30-35% classroom sessions . Each trainee prepares, plants^ ^ 
and manages his/her own individual pldts and also assumes care of advance plant- 
ings. Crops production is treated as an integrated system , made up of the fol- 
lowing interrelated management areas: planning^ land -prepara t ion , .pliant irig , 
soil management ajid fertilizer use, water management, weed control, pest and 
disease control, and harvesting, drying, and storage* 

The crops training curriculum cdrisiS1£s of the following ten Skill Groups: 

L-. The Agricultural Environment : " • 

TI. Crops Production Management Principles 

I III. Units of Measure 

' IV. Soil Management & Fertilizer Use ; 

V. Water Management. 

VI. Insect Control 

VII. Disease and _ Nematode Control 

VIII. Weed Control 

IX. Vegetable Prbductibri ^ _ _ 

X. Traditibrial Field Crops Overview 

Aside from crop production, the crops training ^ component also at tempts to 
foster a balariced outlook on the chemical vs. "organic" Issue <^nd an awareness 
of cbnservation, ecological , and social issues relating to small farmer agricul- 
ture. In addition, a special effort is made to reinforce and illus trate many of 
the ag extension principles covered in the extension cbmporient--^ost importantly 
the principle that "improved" agricultural practices require adequate testing in 
a local environment before being promoted. 
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B:. ^ EPARmC THE CROPS TRAIN ING XlQHEQilENX * ' 

Preparing the crops training compbrierit involves the fbllbwiilg tasks: 



■1. AsserabliB and review host country program and ag information. 

2. „ Agree on crops staff roles. 

3. Design the crops training ai^ make a irbugh schedule. 
' 4. Design the training plots. 

, 5. Assemble written materials. 

6. Assemble supplies. 

7> Prepare the site . • 

1 . ASSEMBLE AND REVIEW HOST COUNTRY PROGRAM AND A O- INFQRNATfQN 

Prbgram irif brmat^oa : The host country program^s goals and activities are 
usuaTly covered during the all-component staff training ses sio.ns . However, the 
crops staff must also gain a clear understanding of the _ specif ic entry level ag 
skills needed by the program's Volunteers. For a checklist bf specific skills, 
refer to the crops training objectives in the Appendix bf this voluiife. 

Ag information : It is essential that the crops staf f have adequate hos t 
country ag information available sb that technical training does not become 
overly generic. (Fbr a list bf needed ag data, refer to the Pre-Tra ining 
Research (PTR) sectibri of Volume I), Absence of such information is often a 
problem for ag training programs conducted out side of the host country. A pre- 
trainihg riesiearch trip can address this problem. 

In lieu of a PTR trip, the next best solution is _fbr the hbst country ag 
APCD» to mobilize ag PeV*s to compile the needed ag infbrmatiori arid then mail or 
poach it to' the training center with suf ficient lead time. Another way to in- 
cv - oorate relevant host country ag inf brmat ibri is to include an RPGV with host 
:country ag experience on the staff. Keep in mind , however, that such peraonB 
may lack accurate infbrmatibri bri country regions 
beyond their own' wbrk area. 

2. AGREE ON CROPS STAFF— fe)fcES 

In addition to apportioning responsibility for the various P^'eparation 
tasks, the crops staff should mutfually defirie each member's Actual training 
role. When new trainers are invbived, the most appropriate crops staf f role 
definitions usually will ribt become apparent until after the first week of 
actual training wheri everyoi.e has a much clearer idea of the training program^ 
as well as each other's skills and preferences. Since some crops trainers also 
wbrk.fri the bther component s , the role definition process also requires consul- 
tation among the component coordinators. 

Apother consideration is the issue of trainer vs. training assistant (TA). 
It iS'-'usaaily a mistake to rigidly delineate r^spbhsibilities On the basis of 
such titles, since it tends to load down the TA's with "chories" ratter than fos- 
ter meaningful involvement and learning., It is suggested that the- position 
be treated as a working apprenticeship that includes some opportunity to design 
and run sessions. 
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^ DESfSN THE CROPS TRAINING AND MAKE A ROUG H SCHEDULE 

As with croD production, trairiirig design is a ve^y iocation-specif ic_eh- 
ieavor heavily influenced by program and site factors. In arriving at the most 
;.easlble and appropriate design .for a particaiar training program^ the crops 
itaff should consider the following variables: 

a; The host country program's goals ^ specific crops i nvolved , and a£ 
skill requir ments * 

b. The number of trainees and crop s trainers : Both the trainer/ 

trainee ratio and the actual number of trainers and trainees _ are 
important. Cobrdiriat ibri problems increase aimos t geometrically 
with trainee numbers, even when trainer/ trainee ratios are optimum. 
Activities that are smoothly accomplished in small programs require 
considerably more preparation and time to accomplish when groups 
are large . 

c. Number of countries to be trained at once, 
d; Number of hours available for crop training. 

e. Length of training : A 4-6 week program will need mor^e advanced 

plantings than a 12 week program to provide trainees working exper- 
ience with the crops in all phases of growth. Ukewise , short term 
programs with t he it _ffiuch higher number of technical hours per week 
require more crops trainers . 

I f. Training site factors : Amount of land available and its proximity 

to classrooms and cafeteria; weather conditiotB that will affect 
growth rates and the amount of time spent on wateriM; opportunity 
for relevant experience oh rieatby small farms or re^arch 
s tat ions . 

g. Rind and amount bf addition al ag training : If the first phase of 
training takes place butside the ho^ country, the crops staff 
should be aware bf the kind and amount of additional ag training 
that will bccur ^during the in-country phase. Likewise, trairiirig 
programs bccurring entirely in-country have the bptibri bf introduc- 
ing br refining some ag skills during future in-siervice workshops. 

With the above variables in mind, the following prbcedure can be used to 
plan the crops training design and the rough schedule: 

STEP 1: Read over the next unit titled "Carrying Out the Crops Training Compo- 
nent" as well as the sectibri bri overall training design in Chapter II 
of volume 1 . . 

STEP 2' Determine which bf the needed ag ski 1 Is cin be appropriately and ade- 
quately covered duririg this phase of training. Use the c rops _ training 
bbjective list in this Volume's Appendix as an aid tb defining specific 
ag skills . 
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STEP 3: Select the crops to be grown during tralhlhg. Ideally, these should be 
the same crops the trainees will be working with as Voianteers. HOw- j 
everi time cotis traints , growing conditions; and lack of planting mate- 
rial may necessitate substitutions. In this_case, select related crops 
that can be used to teach the same skills. "Fdr example, if it is too 
hot to grow spinach and lettucei you might Use more heat tolerant 
greens such as mustard, amaranth^ or New Zealand spinachi 

STEP 4: Draw up a list of crops sessions With their tentative hour allotments* 
based on the program's skill needs and available training hours. Refer 
to the crops sessions list in Chapter II of this Volume. Some guide- 
lines : 



a. 



As a ballpark figure, the initial land preparation and planting 
sessions will take about 18-24 hours arid total plot maintenance ^ 
time about 25-35 hoars. Allot 2 hours /week for exams and 1/2 hour/ 
week for a postexam review session. 

b. tX3N'T eRAM TOO MUCH INTO TRAINING— It ' s a big tempt ation but re- 
suits in hurried overvievTS arid early burnout of staff and 

t rainees . 

c. Aim for a mix: of about 65-70% in-the-field activities arid 30-35% 
classroom sessions. 



STEP 5: Roughly map ouc the weekly flow of the crops sessions, but do not worry 
about daily progression yet. Useful guideliries: 

a. The first priority is for the trairiees to get their crops in the 
ground as soon as possible, preferably during the first week in a 
six week program. 

b. Plot maintenance sessions can be plugged into the schedule on an 
approximate basis. Unless trainees are to take over the care of 
advance plaritirigs right from the start, only an hour or two of 
maintenance time will be needed during the first week while the new 
plantings are emerging. A six week program with 120-160 hours ^ of 
crops training will need about 30-40 hours of maintenance sessions. 
There is considerable flexibility in scheduling or chariglng main- : 
teuEince sessions, because they can be easily swapped with crops 
classes or other field sessions without difficulty. 

c. It's helpful to organize crops training around weekly themes such ; 
as planting, fertilizer use, and insect control so that trainee, 
can focus their energies on one; set of skills. Likewise, weekly 
themes of the three components should be cbbrdinated to promote 
training cohesiveness and Integratiori. 

d. When possible, coordinate the introduction of a skilii a?ea wlfh 
its actual field need. For example, the Ideal time to begin the 
Insect Control unit is when insects first start to become a prob- 
iem, usually during the second or third week. Likewise, the ini- 
tial Units of Measure session should be done the first week when 
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encounter the Metric sy.stem or anfamiiiar traditional 
measure in the planting sessions. 

coordinate classrbgm act ivities with . field activities so 
force each other. For example, the field session ot| 
insecticides with a sprayier should occur shortly after 

day) the classroom session on insect control and insecti- 

ty. 

flow of training. took closely at each of your tentative 
d don't forget to consider the other components' activi- 

trainees are hit wl th_ fert ilizer use ^ fert ilizer math, 
on math, and a family liye-in during the same week, the 

trainee morale CAN BE DEVASTATING. 



rbducing much new material during the final week. 

get to plug in the 1/2 hour post-exam review session, but 
rainees organize and run their own pre-exam review artd 
sessions after hours. 

5TEP 6: Before attending tKe all-component meeting to draw up the overall daily 
and weekly training schedule , prepare a list of crbF)s scheduling pri- 
orities and "givehs'*. Some suggestions: 

a. The first crops activity should ideally be a planting session to 
set an experiential pragmatic tone to training. 

^ b. in hot weather, any high labor field sessions like land prepar;.tiori 

and planting: are best done in the mornings. 

c. When possible^ sit-down classroom ses sibris should not be scheduled 
for the final two hours of the afterribbn; this is a good time for 
light duty field work or study. 

d. Likewise, avoid Saturday classroom tech sessions in favor of main- 
tenance activities or in-t he- field instructions . 

e. Usually the bert time for the weekly crops exam is Friday morning 
right after breakfast for 1-2 hours. Since nbt ail trainees will 
finish the exam on tiraCp it's a good idea tb follow it with a plot 
maintenance session which alsb provides a relaxing contrast • 



t. DESIGN THE TRAINXI 



trainees 
units of 



e. Likewise, 
they rein 
applying 
(within a 
cide safe 

f . Pace the 
weeks, an 
ties. If 
feed rati 
effect on 

g. Avoid irit 

h. Dbn't for 
let the t 
tutoring 



?hy Individual Plots for Each Trainee? 

Successful crops training requires a heavy dose of hands-on field experi- 
snce i not only to achieve entry level job competence, but to give trainees a 
•ealistic appreciation of the complexities of crop prbduct ibn. It is strongly 
'ecommended that each trainee have his/her own indi vidual plo fc^ of the program 
irbps for several reasbris* 
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a. 



It is the best way to foster cbtifidence building; responsibility ^ 
active learning, arid enthusiasms 



b. Each trainee can easily monitor his/her own progress. 

Ci Likewise, trainers can evaluate trainees on their individual per- 
formance and provide useful feedback. 

However^ it may also be advantageous to include a group project such as a 
cbmmurial. maize planting or rice paddy# 

Use of Advarice (Staggered-)-^ 



Since PC crops training programs are usuailj .-horter than the growing cycle 
of most crops, advance plantings may also be needed so that trainees can still 
experience the entire planting through harvest cycle arid perform ail the related 
cultural operations. For example, tomatoes require 50-90 days from traiwplant- 
ing to the beginning of harvest; trainees in a six week program would be unable 
to experience and work with this stage unless an advance trans planting had been 
made about 30-50 days prior to the start of training. While advance plantings 
may not always be possible, here are some suggestions for setting them up: 

a. Training centers handling successive programs can easily maintain a 

system of advance plantings by holding over some of the plots 

from previous cycles. If the_ next program will deal with differ- 
ent crops, trainee labor can be used to make advance plantings 
during the prior cycle. /. 

b. In the case of "one time only" programs or the first cycle of a 
series, outside labor may need to be hired. _ Alternatively, field 
trips to nearby farms or ag stations might be ar ranged to expose 
trainees to othet* growth phases, but this is less effective. 



Land Requirements 



. Size : A 20 trainee vegetable training program that also includes some 
field crops (maize^ etc.) will need roughly 2000-3000 sq meters for thenew 
plots (including borders between plot blocks and alleyways individual plots). 
If advance plantings are also to be used, an additional 2000 sq . meters may be 
needed. Training centers that hand le successive cycles and wish to maintain 
several advance plantings will need about 5000-10,000 sq . meters of land (based 
on 20 trainees/cycle) - 

Land and Soils : Ideally, the land should neither be un realistically good, 

nor have limitations that significantly hamper field sessions or reasonable 

crops growth. Above all, it should be within easy^ lking d is tance of classroon 
and eating facilities. Good soil dr^^mge^ will greatly help to minimize the 
disruption of field activities by rainfall or irrigation. Slape should not 
exceed 25%. 

Water : Even if training occurs at a normally wet time of year, prbvisiof 
should be made for adequate supplemental irrigation (sprinkler, furrow, or hand 
watering). in the dry season, irrigation involves surprising amounts of water 
(7-20 liters per sq. per week). . 
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Shade provision: During hot weather^ both trainers arid trainees need coh- 
jveriierit access to shade during field activities; Hlgcelianeoas ; Protection 
from livestock and pilferage; adequate storage factilttes for equipment 4nd 
supplies; 

How to Draw Up the Training Plot Desigiv 

STEP 1: Design the Iridividual^ PlaTs^ 

The riumber arid size of plots needed per trainee depend on the crops in- 
volved, their relative importance in the program, aiid amount of 
land and training hoars available. Plots should be large eriough to 
provide sufficient experience and realism^ yet riot so much that they 
require an inordinate amount of training time for weeding and watering. 
As a ballpark figure, a trainee can plarit arid care for roughly 60 sq. 
meters of actual plarited surface (not including ailejrways between 
plots) in a typical vegetable program that also includes some field _ 
crop plots. Iri additional, he/she can take over and malntairi a_ similar 
area of advance plantings. Belov is ah example of ari individual plot 
design used iri a typical training program: 

Plot _5£2i,.5i^^ 

per trainee 

Direct planted vegies ; Okra , leaf let tuce , ChiSese 1 x 4 mefers 

cabbage i amarahthj beets, spinach, 3n<i radish* (2 
rows each) plarited bri a raised bed in i meter long 
rows • 

I ri^t4i€^rdund nursery- seedbed for producing trans- 1x1 mietiBr 

plants ; 2 rows each of tomato, pepper^ eggpla^rit, 
cabbage, coiiard, and onion. This can be a 1 meter 
extension of the direct planted vegie plot above. 

Nursery seedbox: Same as above plot. Tomatoes, 4G x 60 cm 

peppers, eggplant^ cabbage, arid cbl lards trans- 
planted onto a raised bed. 

Cucurbit plot^ t Squashy watermelon, and cucumbers 1x5 meters 

planted in "hills" on a flat seedbed (2 hills per 
crop). - 

Cereals plot ; Maize^ grain sorghum, arid millet (2 5x5 meters 

rows each) planted oh a flat bed. 

Pulse plot ; Cbwpeas, field beans, and pearuts (2 3.6 x 5 meters 

rows each) plarited bri a flat bed* 

* Even if radishes are not a prc^ram cropi, their 3-4 week planting to 
harvest cycle is a inorale booster. 

Use of different treatments 4 ^thin plots r An effective way to brca<fen 
the trainees* exposure tb crop growth problems and to illustrate good 
and poor mariagemerit is tb include different treatments (variations iri 
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manageraent practices) within plots. For example, a section of a row or ^ 
a few plants of each crop should be left without fertilizer , or under- 
thinned, or unsprayed, etc. so that trainees can see the differences. 
Another option is. to set up a xi^mlt demonstration on one of .the plot 
blocks s-ich as maize and compare traditional practices with improved 
practices (i.e. improved variety, fertilizer, improved plant population 
and spacing, and insect control). 

STEP 2: Determine the Size and Configuration of the Pl4^t^31octe^ 

Grouping the plots into blocks, usually by crop o^ crop grbup will 
faciiitate the field layout as well as training; Some guidelines: 

a. It's usually advantageous to organize the plot blocks by crop or 
crop group, rather than patting each trainee's 5-7 individual plots 
together. This arrangement enables trainers cb focus on one crop 
or crop group (i.e. the cereals) at a time arid have the trainees 
close enough to each other for cbnvenierit field instruction. 

b. The individual plots within a block should be separated from each 
other on all four sides by a 1 meter alleyway (50 cm alleyways may 
be adequate for cereal and pulse plots). Refer to figure !• Allow 
1.5 meters between plot blocks. 

c. A plot block's shape and dimensions will vary with the size and 
.lumber of its component plots and with their, possible configura- 
tions. For example, a block of 24 individual plots could Jbe 

arranged in a 2 x 12, 3 x 8, or 4 x 6 pattern. When determining_ 
the dimensions of the selected configuration, don't forget to in 
elude the alleyways. The plot block shown in Figure 1 has an overf- 
all dimension of 9 x 27 meters. 

6. When possible, use the same configuration (i.e. 4 x 6 or 4 x 5) for 
all of the blocks, because this makes it easier for the trainees to 
locate their individual plots each time they come to the field. 

Crops trainers as well as those from other components are encour- 
aged to plant plots along with the trained, so be sure to include 
some extra plots in each blbck. 

STEP 3: Draw in the Arrangement^ the Plot Blocks, Using a Diagram^ o^^ 
. Guidelines: 

a. teave a 1.5 meter alleyway between plot blocks ^ 

b. Avoid larger unused gaps between plot blocks; they quickly become 
overgrown with weeds. 

c. Under conditions where irrigation will be needed, locate the ffi^re 
drought tolerant crops like peanuts^ sorghum, and millet furthest 
away from the water source so that crops with higher and more fre- 
quent watering needs (i.e. the vegies) cari be irrigated more 
easily. 
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Figure i 

Sample plot block layout. (5 x 4^ cbrifigura- 
tion) for 20 individual 1 x 6m raised beds 
with im alleyways. 

Q S_ " 



IM 
1 



O & 



11 



16 



IM 



U 



12 



>^ 



AtLEYWAY 



ALLEYWAY 



13 



ALLEYWAY 



B 



10 



15 













1 






17 




18 




19 






» < 


f < 


> i 


i 1 


i 1 


i 4 



L 
♦ N 



20 



9M 



19 



d. If sbil_quality is a. variable within the field, locate the 
vegetable plots on the better portions; 

e. Be aware of possible shade interference from tall tre^ along the . 
edge of the field. 

The two other related tasks of preparing wri tteri planting instructions 
and staking but the plots are covered below under "Assemble Written 
Materials" and "Prepare the Site". 



5. ASSEMBLE WRITTEN MATERIALS 

This consis ts of ordering or preparing relevant tech liaridbuts, manuals ^ arnl 
other refetPrices^ and preparing written planting instructions for the trainees. 

Tech Handouts, Manuals, and Other References 

Bbth trainers and trainees need access to practical crop production related 
references for use during training and on the job. Some suggestions: 

a. The Crops Gui:dH±±Tres package in Chapter :1II ,of_this Volume ^b vers 
basic vegetable production practices from garden planning _througH 
harvest. It was developed and written by PC ag trainers for use 
both in training and on the job. It should be _ reproduced , fcle- 
punched, and assembled in 3-ring binders for distribution to 
trainees and trainers. 

b. Relevant PC/ICE_ manuals such as Soils, Crops , a nd J'ertiilzer Use j 
and other useful crops references ate listed in the crops Biblio- 
graphy that follows the Guidelines in Chapter III of this volume. 
Note that soine should be ordered on a '?one per trainee" basis ^ 
while others can be ordered as single copies to build up ah ag 
reference library. , 

c. Country-specific ag references :- If available, the folio v/ing host 
country specific ag infbrmation should be distributed to the 
trainees br' placed in a resource roan: 

1. A conversion table for common and ! tradi t ional units bf 
measure. 

2. An ag vocabulary list. In the lb caj. language (s ) , especially if 
language training will occur simu^ltaneously. 

3. A yearly rainfall chart and Superiraposed ; cropping calendar for 
the work area(s) covering s tap le^afid program crops. Refer to 
the ag environment section of the Crops Guidelines. 

4. A list of locally available ag chemicals, crop seeds, arti otter 
related inputs with their pricesj. ; ' 

5. A list of recommended varieties of the program crops and their 
characteristics. ; 
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6. Copies or summaries of useful, soil studies arid soil test re- 
sults for the work area(s). 

7i eopies of ag extension pamplilets and fartn magazines. 

8. Market studies or price data on the program crops. 

^/ 9. Sources of tech assistance in-country. 

10. Sources of small farmer credit, their policies, and copies of 
borrower applications • 

H. An organizational program of the counterpart agency. 

12. Cost-return studies for program c?op enterprise if these are 
based or dmall farmer and market realities. 

Written Planting Instruction s for the trainees 

With groups larger than 10-15, the initial planting sessions inevitably be- 
come disorganized without distributing detailed,^wr1tten planting instructions. 
Refer to the Appendix for. sample wri t ten planting ins truct ions . With smaller 
groups, a blackboard or flipchart can be substituted. 

Why not t rainee generate^^^eThods ? : While i t mighr s¥lm ex pe r i ent iai ly 
sound to let trainees generate their own seedbed preparation and planting 
methods, this might be counterproductive for two reasons: 

a. The practices used in the training plot should be similar, to those 
of the host country work area. Both traditional and. locally 
adapted improved pract ices should be included, as well as wet sea- 
son and dry season seedbed ' sty les - 

b. Unlike tuning a carburetor where feedback is immediate and clear- 
cut , variations in ag practices may take weeks or nssnths to show 
meaningful differences, and results would otd:y be valid for the 
particular soil and climate involved. 

6. ASSE^ffitE SUPPLIES AND EQUIPMENT 

As an aid for deter.-nining the kind and amount of supplies ard equipment 
needed forthe crops training component, a master list can be found in the 
appendix of this Volume. 

7. PREPARE THE SIT E 

This includes the following: 

. Provide storage facilities for the supplies and equipment 

Package the seeds 

Prepare the land: Clearing, plowing or disking 
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Provide storage drums for hand watering 

Provide for drinking water 

Stake out the training plots 

Storage Facilities for Supplies a4i d EqUipme m:- 

Ideally, the storage room should be pilfer-proof and located within a cdri- 

venienc distance of the field. Special care needs to be taken to assure that 

pesticides are stored safely. Once training starts, the trainees can assarae re- 
sponsibility for cleaning the storeroom arid keeping it organized; 

Seed Packaging 

If small seeds are placed in cans from which trained take what they rieei, 
seed wavteagf^ will be high due to spillage and accidental cross mixing. For 
these reasons, small seeds should be individually packaged by type in the amount 
needed for each trainee, a task that trainees can help with before the start of 
training. Although seed can be_ bought in small packets, bulk seed is raadi less 
expensive per gram or ounce. The f5rbcedure for determining_the amount of 
to buy in terms of grams or burices can be found in the Crops Gaidelines in ; 
Chapter III of this Volume. In the case of small vegetable seeds which terd to 
have emergence problems arid high ' seedling iportality, it's a good idea buy twice 
the amburit of seed calculated to have enough for replanting if necessary. 



Land Clyrlng and Tillage 

The land will usually require plowing or disking prior to stating out the 
training plots; in some cases, iriitial land clearing may be required first. 

^ara^ga^ D ruins for Hand W atering 

Under dry conditions, a 20 trainee program will need 4-6 55 gallon drams 
for storing water for hand watering; this will help avoid delays caused by 
trainees queuing up at a well or water faucet to fill their watering cans. 

Provide for Drinking Water 

If well br faucet water is not potable, other provisions ne el to be made. 
Mbst viriyl garden hose will contaminate water with residues that are possibly 
unsafe for consumption* 



Stake bat the Training Plots 

At least for the first plaritirig sessibii, it's recommended that the plot 
blocks arid Individual plbts be staked but in advance; this can be done by the 
trainers from all components , preferably with the help of the trainees before 
the start of the actual trainirig week. An al ternatiye iS to st^e out most of 
the plot blocks in advarice arid then incorporate trainee help in the nore 
labbribus task of staking out the individual plots once training starts. 

Using the ^-4 -5 triangle method : This is the iquickest way of laying oat 
piotsTT^tks so that their corners are "square** (90^). Follow this procedure: 

- 12 - 
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a; Suppose you want to lay out a plot block iiieasurliig 20 x 30 ineters* 
Start by laying out one side of the block (isay SCtej uisttig^a^ 
ate reference line such as a road ^ adjacent plot ^ or _l rrigation ditch; 
Stretch strong twine between the two stakes arid tie it. 



3b Meters 



w i ' " 

stake "^^^"^ Staki 



b. The 3-^4-5 triangle uethbd is based on the fact that a tri^r^le whose 
sides pbsLes these prupbrtibns will always have a right angle (90**) 
formed by the twb shorter sides. 



A 




Any n'ulttplt of 3-4-5 can be used such as 30-40-50 feet meters, 3-4-5 
meters, etc. 

c. If your tape measures in j^eters^ place a stake, 6 meters from stake A bri 
the string line nh.*t runs toward stake B. We'll call this stake C. 



_d . _ jri.e_ _a _ se c oiid le iig t h^ofl . twin e— td- is t ak e As light I y 1 o ng^ r than -t he 20 - — 

meter length of the next side. Mark off a point on this string that is 
exactly 8 meters from stake A. Now make cp a third length of twine 
exactly 10 meters long and have another person hold one end of it on 
the ground right at the base of stake C. 




Now pick up the loose erid of che 10 m length of _twihe and also the 
second length bf cwine right at the 8 m mark. When the 8m mark ihter- 
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sects with the loose eiid of the 16 nt- length ah4 ^oth^ llrie|^are taut , 
the 8 m section fbrnis a right aSgle with the first side (SB in flgare 5 
below). Place another ^nake in the ground right at. that Poif ^nd use 
it as a guide for extendtS^ this second side (AD) to its fall 20 m 
length; . " ' 




Note that ycu could also have used a 30-40-50 feet triangle or other 
3-4-5 ratio instead of the 6-8-10 m triangle. 

f. fcay oat side DE u6ing the same method- Once yoa have two corners 
"squared" off, the remaining two will be naturally square as long as AB 
= DE and AD = BE in length. 

g. To verify your accuracy, measure the length of both diagonals with a 
length Of twine. If diagonal DB equals diagonal AE, ail four corners 
are square; 

Using a Strin g Grid to Facilitiate Plot Stak ing : The string grid method 
can save a-lot-of time in laying but the individual plots. Here s the pro- 
cedure: 

a. Suppose you want to stake out the 20 individual I x 5 meter plots with 
1 m alleytrays as in Figure 1. The overall block would measare 9x2/ 
meters and should have its 4 sides traced but with taut twine connect 
ing the four corner stakes. 

b. First, put in stakes albng the four sides of the block to mark off the 
outer corners of the outermost plots. 

c. Now connect the bppbsing stakes of sides AO and BP (See Figure 1) with 
taut twine (i.e. C to D, E to F, etc.). 

d. Distribute the appropriate number of stakes for raarkini 5ut the indi- 
vidnai plots by droppirig thera at their likely locations. 

- 14 - 
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e. Have two people stretch length of 'twtne between stakes Q and R \*ilch 
then form a grid with the other lengths of twine running crosswise. 
Hansner in a stake at all 6 . points where the strings Intersect , atsi you 
will have staked out the first row of plots i 

f. To lay put the remaining rora, move the twine from QR to ST and repeat 
the staking prdceisis, then to UV. 

i 
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C. CARRYING OUT THEJ^.RQIPS TRAINING COMPdNENT — — 

The crops training compoheht is riot a separate entity bat rathe? one part 
of the integrated training desigri which is cbviered in Criapter 11 of Volume.!, 
to explanation, of the crops subject areas and the carriculum can be found in 
Chapter II of Vdlumie III. 

This section on carrying ouC= the crops training compdrierit deals with: 

1. Field and Classroom Sessions: Emphasis, Balance, Sequence 

2- Planning and Facilitating Field Ses iSions 

- 3. Planning arid Facilitating Ciassrooni ^Sessions 

4. Peer Training 

5 . indepe nde nt Wo rk 



6. Farm Visits and Field Trips / 

7. Exams arid Othier Evaluation Methods 

8. Adapting to Other Types and tengths of Trainings 

9. Connection to Other Materials and Resources , ; 

1 . FIEtD AND CLASSROOM SESSION: Emphasis, Balarice^-Se4ueacg- 

The crops curriculum cbrisists of about 65-70% field sessions and 30-3 5Z 
classroom, sessions and independent work. Field sessions include field iris true- 
tion^ field exercises, arid maintenance. , 

a. Field exercises are organized hands-on learning activities that are 
largely self-directed and involve minimal formal trainer to trainee 
' instruction. They are designed, to provide the experienti^ basis fbr^ 
grasping tech concepts^ _to develop troubleshooting* ability, and to re- 
fine hands-on skills,. Examples are planting, sidedressing ni trepan* 
collecting irisects, arid troubleshooting. 

•b. Field iris^ructlon sessions are used to introduce_harids-ori skills ar^ 
some of the related tech concepts behind them. They arie usually con- 
ductied by the crops trainers . 

c. Maitttenance sessions are used for performing routine management tasks 
on the training plots such as watering, weeding, and thinning. 

Classroom sessibris are used tb iritrbduce arwl refine certain tech concepts 
and skills like plant riutrition arid fertilizer dosage math that can best be 
handled in *a classroom setting. However, most class sessions dealing directly 
with crop prbduction such as soil characteristics and insect identification can 
be mdr% effectively handled as field instruction sesslbns. 
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Ihdepehdeht work consists of doing as signieci reading, working on a take^horae 
exam, or pursuing a special project. While some independent work time is in- 
cluded in the trainingschedule , trainees are usually expected to use some 
evening and weekend time for this purpose. 

Cobrdihatihg the Sessions to Achieve the Ski4j^ Goals 

Experience first - usually : Most crops skill areas are best introduced 
through a hatijds-bn activity. Seedbed preparation, planting^ and fertilizer * 
application are good examples , bat there are. some exceptions. For instance, 
it's very unlikely that trainees can build. a\coinpost pile that will break down 
at a satisfactory rate without some initial dialogue with the trainers on com- 
•posting techniques; a trial and error process ^ould take too long . likewise , 
trainees need some instruct ion in pesticicie safety procedures before actually 
handling and applying pesticides. 

Crops sessian.^equence : Except for the general guidelines in the section 
on crops design and scheduling (refer to "Preparing the Crops Training Cbrapb- 
nent" in this Volume ), the re is no one best crops session sequence in terms of 
subject area. Crops trainers will want to consider each program 's crops and 
skill requirements, as well as training site .factors (growing conditions, avail- 
ability of advance plantings, likely onset of insects and diseases) in order to 
"customize" the most appropriate sequence. 

Whatever the sequence^ the crops sessions should comp lement and reinforce 
each other in such a way that each newly introduced ag skill is _ continually re- 
fined thrbughdut the rest of training_and tied into other ag skills. After all, 
crop prbductlbn is a -S^ystem of complementary management areas, the riergiect of 
any bf which will lower yields and re turns . Whenever possible, the crog§ ses- 
sions should be coordinated with those of the other cbmpbtients so that training 
themes can be mutually reinforced (refer to Chapter II bf Volume I). , 

The Field Plots as the Focus of Crops Traitil^n^ 

Given the practical riatiire bf producing^crops and the average trainee' s 
lack of _experierice , crbps training will be greatly enhanced by haying a field 
"bias. This can best be achieved by focusing on good management of the training 
plbts, which is more difficult to accomplish than might appear. In a .typical 
program, it is very easy to be.come bogged dbwri in the "academics" of trainir^ to 
the d*=5triment of the plots. T good crops schedule will contain suf ficient main- 
tenance and field exercise time so that trainees can learn to manage their plots 
and to deal with "crises" such as pest outbreaks. For example , it seems inap- 
propriate to be sitcing in a cJ.assroom practicing pesticide dosage calculations 
while the bean plots are being devastated by Mexican bean beetles. 

2 . P LANNING AND FACILX TATING FIELD -SESSIONS 

Land-^P^paration^^lanting^^ and Transplanting Sessions 

As already mentioned, these sessions usually begin during the first week of 
training, perferably as the first crops activity. They entail especially care- 
ful planning, organization^ and supervision for success. Here are some guide 
lines: 
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a. Provide detall^^, wtlttea pianttng tnstructibhs : See the. section bii pre- 
paring written materials under ''Preparing the Crops Training Componenf 
iti this Volume. 



N umber the training plots : Since each trainee is likely to have five 
or more individual plots Iti as raatiy different plot blocks, much confu- 
sion can be avoided by assigning each trainee a plot number that re-, 
mains constant for each block. Using the same plot configuration and 
riumberirig sequence for?^ ail blocks is also helpful. 

JJse-^apfiTopriate units of measure; Host country units of neasure (offi- 
cial or traditional) should be use^ in the field right from the start. 
In most cases, this involves the metric system as well as traditional 
body-related measurements. Providing meter sticks made from 1x2" 
lumber and marked with useful centimeter gradations is recommended . 
While trainees ''sVibuld be encouraged to use body-related measurements^ 
precision is sometimes required as in the case of ag chemical dosages 
and plant spacings . " 

:Proglde Appropriate supervision : The planting sessions stimulate many 
questions from the trainees, and it's very tempt ing for trainers to 
answer all of them. This can set up a student-teacher relationship 
that leads to dependency, ' aside from being an appropriate model for 
skill transfer. Trainers can soon learn to decide whether a question 
merits a ready answer (some do) or rather a response like , "What do you 
think about ttV* or "Why don't you check your references or ask 
another trainee?". 

Encourage accurate recordkeeping : Since recordkeeping is an important 
aspect of crop management ^ each trainee should begin maintaining a 
field notebook from day one with detailed records of plot layouts, 
planting dates ,_ spacings , ag chemical applications, crop problem, and 
yields. A sample field notebook page can be found in the Appendix of 
this volume. 

Miscellaneous : Don't forget about access to drinking water and shade. 
Encourage trainees to bring hats to the field in hot weather. 

ig and Facilitating Other Field Exercises ^ : 

9 

Examples of other field exercises are sidedr^slng nitrogen on established 

crops, land measurement by pacing, laying oat, plots using the 3-4-5 triai^le 

principle, and troubleshooting exercises. Field exercises that use a problem 

solving approach are usually the isost effective. Some suggestions: . 

a. Exerciseig-^ troubleshooting: Trainees can be divided into small 
groups and asked to rotate through several stations in the field con- 

: taining crop growth problems (insects^ diseases, nematodes, faulty 

roangement , etc • ) to pract ice troubleshooting . 

b. Fertilizer appllcat4on4- When it comes time to sldedress a crop with 
nitrogen, trainees can be asked to determine the amount heeded per 
hectare or acre, calculate the dosage needed per plant or per meter 
of row, and apply it . 
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Pianntng and Facilitating Field Ihstructlbh Sessions 

Examples of field instruction sessions found in the crops curriculum are 
Soil Characteristics, Idehtifying Insect Pests and their .Damage^ arid Cbmpbsting 
(refer to the sessions list at the start of Chapter II of this Volume); 

Some suggestions: 

a. Use small groups: These sessioris are roost effective when the tra I aeas 
are divided into small groups (rib more than about 8 trainees /gr-jup ) ^ 
each one with its owri trainer. If there are more groups than qualified 
trainers, those trairiere involved in the session may be able to handle 
two groups iri succession. Groups awaiting instructibri cari perform 
needed mairitenarice tasks on their plots as a "standby" activity. The 
small gtbup approach seems to improve attention^ comprehens ion , and 
participation. In addition, when two or more couritries are being 
trained at once, trainees can be divided iritb country specific groups 
so that the session can be made more relevarit and interesting- 

AB^re uniformity of information : Wheri two or trore trainers handle the 
same session simultaneous ly_iri small groups, ommlssior^ or discrepan- 
cies are likely to arise. This can be largely overcome by preparing, 
reviewing, and using duplicate co ntent outli nes. 

c. Fav or dialogue over lectAi^^ Under some conditions. Informal lecture ^ 
can be a very appropriate training technique, particularly when tlie ^ 
subject is likely to be unfamiliar to the trainees (i.e. nematodes). 
In other cases, a -dialogue approach can be a very ef feet ive tool for 
placing the trainees in an active learning role. Dialogue ts a two way 
trairier-trainee interchange sparked by the tra ine r ' s questions that aid 
the trainees in deriving much of the interided information themselves, 
either through deduction or past field experience. For example, rather 
than starting off a field sessibn on soil sampling by telling trainees 
why lab soli testing is the best way to determine fertilizer needs, the 
trainer might ask questibns like, '^You've all seen those boxes in gar- 
den shops labelled Toma to Fertili ze r or Vegetable F ertilizer .^^ So why 
can't a farmer just buy the type needed without soil testing? 

For specific ideas on handling field ins_tructiori tbpics , refer to the 
apprbpriate lesson plan in Chapter II of this Volume. 

Plaririi^rig and Facilitating Maintenance Sessioris 

Sbme suggestions: 

a. Schedaling: tef^^r to the section on design and scheduling urider "Pre- 
paring the Crops Trairiirig Component** in this Volume. 

b Av oiding Busy Work: It is osaaiiy difficult to strike the right bal- 
ance be tween providirig adequate hands-on experience and gettitig^gpd 
down in excessive routine to th detriment of other training priorities. 
Careful plaririing when designing the plot sizes arid numbers is important 
(See "Preparing the Crops Training Component"). Weather also has a big 
influence on labor needs, and special, measures may be called for. For 
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example, a prolonged dry siSell ttsay increase hand watering requirements 
t5 the point that some suppleffiental sprinkler Irrigation may be ajalu- 
able time saver. Where, the budget permits, a farm manager and other 
outside labor may also be useful; 

c. Using M airitenarice Sessions ^ a stindbV activity: If there arie not 
enough qualified trainers to handle a field instruct ion ses s ion in 
small groups simultaneQusly, those trainees on "hold" can be doing 
maintenance work in their plocs. 

3. PLANNING AND FACILITATING CLASSROOM SESSIO NS 

Classroom sessions are reserved for those concepts arid skills that can be 
best handled In a classroom setting such as in the sessions titled "Plant Nutri- 
tion Basics", "Units of Measure Conversions", "Fertilizer Math", and Non- 
cheffiical and Chemical Disease Control". Some suggestions: 

a. Excessive reliance on lecture can lead to boring and ineffective class- 
room sessions. Informal lecture has its place, bat should be only one 
•of a number of methods in a trairier's repertoire along with dialogue, 
problem solving, and role playing. 

b. By assigning relevant reading prior to a class session, lectune can be 
minimized in favor Of taore active trainee participation. 

For specific ideas on planning and facilitating cLassrOon sessions, refer 
to the appropriate lesson plans in Chapter II of this Volume. 

4. PEER TRAINI^q 

While peer training is a viable skill building exercise for the peer 

trainer, experience has shown that it should be used judiciously as a means of 
introducing' new ag skills to fellow trainees. Given the newness and complexity 
of much of the crops curriculum to" generalist trainees , over-reliance on peer 
training may result in oiissions and distortions Of content that can seriously 
lower training quality. Here are some guidelines for maximizing peer training 
effectiveness: 

a. Choose sttaight^Edrward self-contained subjects that can be adequately 
covered in 10=20 minutes; hands-on topics like double-digging, seed 
treatment with a fungicide, and pruning tomatoes are good example. 

b. Provide adequate preparation time and instruction to the peer 
trainers . 

c. Provide appropriate sUpe'rvision of nhe session. 
• d. Prowide feedback to the peer trainer. 

When a -training group is divided into separate tech tracks (i.e. livestock 
or crops; field crops or vegies). there is an opportunity for organizing £ross^ 
training sessions based On peer training. For example, the livestock trainee 
could pla n and present a 2-4 hoar livestock overview to the crOps tsalnees and 
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vice-versa. This ml^ht. also be one basis for the Field Day described in the 
Extehsibri cbmpbrient in Volume II. 

5; INDEPENDENT WORK 



Here are some guidelines for facilitating independent work: 

a. Prepare a suggested reading list relevant to the coming week's classes 
and pass it out each Friday; 

b. trainee special projects should receive prior approval from the crops 
s t af f to help as s ur e t he ir re le van ce • 

c. A gbbd crops tech library will greatly facilitate independent work. 
Refer tb the crbps bibliography at the end of Chapter III in this 
Volume. . 



6. SARM VISITS AND FIELD TRIPS 



Farm visits and field trips tend to be rather ineffective in their training 
value unless ispecial consideration is given to selecting, organizing, and run- 
ning them. Having a large group of trainees wander around a farm or garden 
project without a chance for relevant field work and troubleshooting or for 
meaningful dialogue with the farmer is a poor use of time. Productive visits 
are especially difficult to accomplish when training is held outside the host 
country where farming methods and even crops are likely to be markedly 
dif ferent . 



Below are some suggestions for getting the most out of these visits: 

a. Pick operations or projects that are reasonably relevant. Large 
mechanized farms or those growing non-program crops are not likely to 
be useful. State fairs, most ag fairs, and most non-host country ex- 
periment Stat ions tend to be of doubtful training value . 

b. Visiting several small farms ranging from poor to good management is 
helpful in deve oping evaluative ability. - 

c. Visit the farm or project in advance of the trip to judge its suitabil- 
ity, check but useful features (pests, diseases, management practices), 
arid tb gairi rappbrt with the farmer or project participants. Make sure 
that this "hbs ts " iiride rs t arid the purpose bf the visi t (some farmers may 
nbt warit trairiees warideririg through their fields). Arrarigie an activi- 
ties plari that will hbpefully irivblve the trairiees iri relevant hands-on 
iexperierices such as harvesting, transplanting, or troubleshooting, but 
dbri ' t bVerdb it . 

d. Hold a pre-trip brief ing ' ses sic n with the traine® to establish the 
goals of the visit and to generate a list of questions for the farmer 
or draw up a list of criteria for evaluating the operation. Perhaps a 
written assignment such as a management evaluation or trouble-shooting 
exercise would be helpful. 
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It's virtually impossible to run a good visit with a targe number of 
trainees, unless they can be split up into groups of threes or fours 
each accompanied by a trainer. 'Fhis may require i5ulling a few trainees 
but at a time during a work session at the farm or garden project. 



f; Hold a post-trip session for processing and debriefing the experience. 
7. EXAMS AND OTHER EVALUATION METHODS 

Trainee progress and performance in crops training can be nohitorei through 
three evaluation methods: Weekly exams, a final comprehensive exam^ aai evalua- 
tions of the training plots and field notebooks. 

Weekly Exams and^the Comprehensive Final 

Aside froca serving as an assessment tobl^ the crops exams serve thrf!e other 
important functions : 

1. they are designed to be a learning-e xperience in themselves. 

2. They clear up mlBUnderstandings (and there are many) which could 
damage a Volunteer's credibility as well as the crop. 

3. They provide feedback to the staff oh the pace ard effectivenCTS of 
training . 

Weekly Exams: These can be either regular ^It^^own ^ams or " take home " 



exams : 



Regular sit down exams are asually "closed book" arkl take about 1-2 hours. 
They consist of situational problems, short answer questions, arid a lab section 
allowing for some identification and tr oubl^sbK? ot ing practice. It's helpful; to 
include review problems for areas that heed reirifbrcen^nt . 

"Take home" exams are "open bobfc" arid consist of three or four long-answer 
situational problem dealing with several crops skill areas at once. Here tl-^e 
eiphasis is on integrating crop production practices^ learning to use refer- 
ences, and deductive problem sblvirig. Take-home exams are best given during the 
middle to latter part of trairiirig. 

A sample sit down and take-hoie exam can be found in the Apperidix of this 
Volume. 

The^ final comprehensive exam ; This bccurs duririg the last week ^ of training 
and consists of a field section and a sit down section. it is Jesigned to pro- ^ 
vide an overall review of troubleshooting, identification, recommendations, and 
problem solving. The field pbrtion takes place in the training plots and con- 
sists of 15-20 lab stations through which the trainees rotate one by one ^3-"^ 
minutes/station). The field arid sit down portions together take about 2-^ ^ 
hours. A sample comprehensive exam can be found in the Appendix of this Volume. 



Sch eduling the exams- ; Weekly sit down exams are best held during tte first 
two hours after bresdcfast on Fridays. This frees the trainees to concentrate on 
training the rest of the day and gives the trainers the weekend to correct the 
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exams; The final comprehensive exam Is usually best held during tte early part 
of the last week to allow time for correcting it and foir dealing with trainee 
who do not do a satisfactory job. 

" Grading" the exams; Using a percentage system of grading tends to promote 
ah unnecessarily competitive atmosphere that detracts from learning. An alter- 
native that has worked well iri past programs is to mark each question or problem 
oh ah "OK" or "NOT OK" basis. 

Tutoring and pre-exam ^vlew sessions should oe organized and run by the 

trainees themselves after hours; this provided an excellent opportunity for peer 
teaching and encourages independence. 

Post-exam-^eyJ:ew sessions of 3CF45 minutes should be scheduled into train- 
ing, ideally on the Monday or Tuesday following the exams. 

Evaluating ihe Training Plots and Field Notebooks 

Given the field emphasis of the crops training component, the evaluation of 
the trainee's plots and field notebooks should carry equal weight with the _ 
exams. Both the plots and notebooks can be evaluated at the same time with each 
trainee being accompanied by a trainer on a tour of his/her plots^ For 6-8 week 
programs, two evaluations might be sufficient, while more might be needed for 
longer programs. The evaluations can be most easily conducted by using a main- 
tenance session as a "standby" activity. 

A sample page from a well kept field notebook can be found in the Appendix 
•of the Volume. 

Some Criteria for Evaluating 
Training Plots 

Seedbed Appearance 



^ id Population : Row spacing^ straightness of rows, 

ih-the-row plant spacing, adequate starxi of plants, proper thin- 
ning. 

3. Weed Contrni : Both in-fow and between rows. 

4. Insect and Disease Control 

5. Hater -^lanagement ; Over-or uhder-wateririg . 

6. i^verati Health and Vigor of Plants 

7. Harvesting at the proper stage. 

8. mscelianeous; Mulching placement and thickness; pruning, staking^ 
trellisingi tying. 
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8. ADAPTING TO OTHER TYPES AND LENGTHS OF TRAINING 

The crops curriculum and methodology described in j^Chapters I and 11 of this 
Volume are based on a six week training program with 1 20- 160. hours of crops 
sessions withoat a concurrent language . training compbrieht. However, they can be 
readily adapted to suit other types and lengths of training. 

9-12 Week Programs that Include Language Training 

Programs of this length_have less need for ad vanbe plantings , because 

trainees are present over a longer growing period. However, it is still recom- 
mended that one set of adyarice plantings be put in 4^-6 weeks prior to the start 
date so that trainess will be able to work with the piower maturing crops like 
field maize i tomatoes, and eggplant in all phases of/ growth. 

i_ 

A concurrent language training component offers many opportunities for pro- 
ductive integration with clrbps training. Some suggestions: 

a. The trainees' activities in the plots are/ appropri ate conversational 
topics in language classes . j 

_ / _-- 

b. Trainers and trainees can use increasing/ amounts of host country ag 
vocabulary and grammar during the maint^tiarice sessions and field exer- 
cises. Language trainers can informant visit with trainees during the 
maintenance and field exercise sessions/. 

c. Method demonstrations and other trained presentations can possibly be 
given in the host country language as j|)rbf iciency improves. 

/ 

For further suggestions on adapting the crops training design, refer to 
Chapter II of Volume I- 

9. CONNECTION TO OTHER MATERIALS AND RESOURCES 

This volume is meant to be used in cbnnection t^ith the P C/ 1. G.E. Technical 
Agric^Qltural Manual. It is also a part of the integrated training design^whic^ 
is shared by both the Extensibri and Livestock component found in Chapter II ot 
Volume I. 
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CHAPTER II: CURRICULUM OF THE CROPS COMPONENT 



A. CROPS SESSION LIST ORGANIZED B^ SKItt GROUP 

(Based bri 120-160 hours available for crops training). 

This sessions list is organized by Skill Groups (subject areae) to facili- 
tate scheduling. It is not meant to Indicate the order in which the skill 
should be_handled, because this will vary with. each program due to growing con- 
ditions and other site factors. For example^ if the training plots become seri- 
ously attacked by insects during Week Tv7o , this is the best time to begin the 
skill group on insect control . Remember also,_that one of the first priorities 
of crops training is to pl^^t the training plots. 



In most cases, the session order wlthia each skill group reflects a logical 
progression, but there are some, exceptions . Session #9 on Soil Conservation in 
Skill Group tV could occur anywhere in that group's sequence . . Likewise some_ of 
the sessions in Skill Groups IX (Vegetable Production) and X (Traditional Field 
Crops) could be equally well handled in a different order. 

It's also very likely that sessions from different Skill Groups will be 

intermixed. For example, trainees might iearn.to prune and stake their tomatoes 
and then attend a session on nematode control later in the day. 



Crops Skill Group and Session Title 

SKifct GROUP I! The Agricultural Environment 

Session 1: Surveying and Interpreting the Local Ag 
Ehvirbrithent 



SKILL GROUP II: 

Session 1: 

SKILL GROUP III: 

Session i: 
Session 2: 



Crop PrbductibrvMj 



5a±s 



Introduction to Crop Production Management 
Units of Measure 



Conversions 

Land Mieasureraent and Plot Layout 



SKILL GROUP IV: Soil Manageme 



^zer Use 



Session 


1: 


SiBS sibri 


2: 


Ses sibn 


3: 


Ses sion 


4: 


Ses sion 


5: 


SiBS sib n 


6: 


Session 


7: 


SiBS sibn 


8: 


Session 


9: 


SKILL GROUP 


V: 


Session 


1: 


Session 


2: 


Session 


3: 



Basic Sbil Characteristics and Troableshoot ing 

Land Preparation_and Se«ibed Styles 

Plan^Nutritibn Basics 

Determining Fertilizer Needs 

Using_Organic Fertilizers 

Composting _ _ 

Using Chemical Fe rt i lize rs 

Fertilizer Math - 

Soli Conservation Overview* 



Water Management 



Hand Watering Young Plants 

Hand Watering Established Plants 
Dry Season Watering Mechbds 



:^ton* 



2-3e 



i/2e 



1 i/2e 

1-2F 



2F 

1/2-lF 
1 1/2C or 
IF 
iC 

1-1 1/2F 
2C__ 
1-2C 
3-4F 



1/2F 

1/2-1? 

IF 



* e = Classroom Session; F = Field Session 
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SKILL GROUP VI: Insect Cbhtrbl 



Sessidh 1 
Session 2 
Session 3 
Session 4 



Identifying Insects arid their Damage 
Non-chemical_and_Cheniical Insect Cbritrbl 
Sprayer Maintenance, Troubleshobtihg ^ and Repair- 
Applying Pesticides with a Sprayer 



SKILL GROUP VII: Disease and Nematode Cbnt^^ 



Session 1 
Session 2 
Session 3 



Understanding and Identifying Crop Diseases 
Nbri-chemical and Chemical Disease Control 
Nematodes arid their Cbritrbl 



SKILL GROUP Vili: Weed Control 

Session i: Weed Identification and Control 



SKILL GROUP IX 



Ses sion 
Session 
Ses sion 
Session 
Session 
Session 



Session 7 
Sessipri 8 
Session 9 
Session 10 
Session 11 
Session 12 
Session 13 
Session 14 



Vegetable Production 

Planting Session - Direct Seeded Vegetables 
Plaritirig Sessibri - Cucurbits 
Direct Planting - Principles arid Practices 
Vegetable Characteristics 

Planting Session - Sweet Potatoes 

Transplantirig Sessibri - Tomatoes, Eggplant, 

Cabbage, etc, - 

Planting Session - Nursery Seedbed 
Raising Transplants 

Pruning, Staking, Trellising 

Sun Drying Frui t s and Veget ab ie s 
Seed Storage and Quality 
GermiriatibnTesting 
Seed Production _ 
Garden Plaririirig Exercise 



SKILL GROUP X: Traditional Field Cr^j 



A . JCereals and Pulses ( Exce p t _ Rice ) 



Sessibri 1 
Session 2 
Sessipri 3 
Session 4 
Session 5 
Session 6 



B • Ri ce 



Session 
Session 
Session 
Sessibri 
Session 



PTariting Session - Cereals 
Planting Sessibri - Pulses 
Iritrbductibti to Traditional Field Crops 
Stages _of Growth and Related Management Need 
Field Crbp Prbductibn Practices 
Grain Drying and Storage 



Pre-germiriatirig and Nursing Rice 
Introduction to Rice 
Rice Paddy Preparation 
Rice Production Practices 
Transplanting Rice 



1 il2F 
2-3C 
1 1/2F 
i-2F 



2F_ 

1-2C 

i/2-iF 



1 i/2F 



4F 
2F 
IC 

2e 

2F 

4-5F 

i-3F 

1/2-lC 

IE 

2C 

IC 

IC 

1G,F 
4-6 C 



2F 

2F__ 
1-2C 
i-2F 
1-2C 

i i/2-2C 



2F 
2C 
2F 

1-2C 
2F 



TOTAL SKILL GROUP HOURS: 



6 5-83 w/b Rice 
74-93 with Rice 
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Addtttonai Crops Sessions Ihciuded th Training 

Maintehahce 

Field Exercises 

Scheduled Independent Work 

Exatiis 



Hours 

25^0 total 

10-20 total 

10-20 total 

6-12 total 



TOTAL ADDITIONAL HOLERS: 51-92 



NOTE 



3. 



The above sessions are not narabered as are those under the Skill Groups, 

because activities like maintenance and field exercises consist of a number 
of sessions interspersed throughout traihlrig. 



2. Maintenance^ field exercises/ etc. are discussed in Chapter I of this 
Volume under "Carrying Out the Crops Training Component". 



Exam hours will vary with the proportion of sit down exams to "take Uome 
exams as the latter do not take up training time. Refer to the section 
titled "Carrying Out the Crops Training Component" in Chapter I of this 
Vblume. *. 



4- Six week pro.^rams wtii need about 25-30 hours for maintenance, while 
12 week programs may need up to 40. 



B. SESSION PLAN FORMAT 

The following page defines the elements of eUch session plan. 



LESSb^ PLANS 

Lesson plans for each of the crops sessions follow the lesson plan format, 
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T i tle of Session 



Skill Group £_Number) 

Skill Group Title 

Session Number, Page Number 



Total time to present the sessions 

Expected butcdmes and skills transferred in this session, 
written _to^ trainees. 

A brief suinmary of what , is to happen Iti the session^ mention"* 
ing related sessions, training eventis, arid themes* 

The steps composing each session is composed are described in 
detail . .re in sequence. 

The left column may include an optional phrase sunmiarizing 
each step. 

Handouts arid supplies used in the session are l:|8ted liere. 

Advice and explanation of activities arid steps; different 
opinions and approaches to the topic iri the session are all 
included here. 

Books ^ manuals, and people providing information beyond the 
scope of this session are listed here. 



1 

I . 
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4 SKILL GROUP I 

THE AGRieULTURAt ^^VIRbN^S:NT 
SESSION P. 1 



HOST COUNTRY AGRICULTURAL ENVIRQN^ffiNT ; 
INTRODUCTION AND SURVEYING TECHNIQUES 

( 

Tltne: 2r3 hr. Classroom Session ^ 

(Depehdlrig oh trainer's stock of host country ag information.) 

Goalis : * 1. To identify the main features of the host country agriculturai 

environment • 

£• To miderstand l%ow climate^ soils ^ infrastructure^ and other ag 
environment features affect farming systems, practices, and 
returns • 

3, To enable trainees to survey and interpret the important 
features of the ag environment of trainees' work slte^ 

aver view:- This session focuses on the salient features of the agricultural 
environment in general, and specif ically^ ph that of the_hd8t 
country^ The extreme variability of _ the ag ehvlronmeht from one 
region to another is stressed to emphasize the location-specific 
nature of crop production • As a logical extension of the Exten- 
sion Sessibhi "Community Analysis", trainees develop a plan for 
surveying and interpreting the ag environfflent of their work ^ 
sites* 

Activities^ 



5 Min. ' Trainer states goals and relevance of the session. 

2D Min. Trainer asks trainees to consider their own plots and farms with 

which they are familiar and to brainstorm elements which make up 
ah ag environment and which infrluence farming systems and prac- 
. tices. These include: Climate and weather, topography, soils, 
ecology, transport, communications ^ storage and market facilities § 
farming systems and practices, ag credit, extension services ^ 
labor force, laad tenure, available teclmblbgleSi supplies, and 
equipment i and improvements to land, such as irrigatibri. 

' - - - ^ ,4 

Q . Tralher/tralhees dialogue on ways in which each feature can affect 

farming arid prbductibri, positively and negatively; 

30-60 Min. Trainer presents overview of host country ag enviroifteent and dis- 
tributes handouts developed during pre-training research of host 
country agriculture i ' 
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SiaLL GROUP I 
SESSION #1, Pi 2 



30 Mliii Trainees discuss .how they plan to survey and interpret _ the ag 

environments of their work sites. They generate tj^ elements 
of an introductory ag environment survey for use at_ their 
sites, as well as guidelines for carrying it but. Trainees 
should focus oh issues developed in the Extension "Ccwnmunity 
ATtialysis" session: inf ormation gathering (including- sources ) , 
filtering^ brgahizihgi and^ ihte^-pretihg. 



15 Mih. Trainers "role play" ati interview with a iocai farmer^ to tllus- 

trajte interviewing techniques and information ftitering,. 
Interview should include' leading or biased questions as well as 
questions on sensitive or taboo subjects, "Fanuet^" should re- 
spond as iocai farmers would. Trainees practice interpreting 
information gathered from farmers^ with trainers' help. 

30 Mih. Dialogue on various schemes trainees mi g^t use to organize In- 

fdrmatibh gat-he red from ati ag survey. Trainees s^sre knowledge 
^hd expectations of host country ag environment to draw op a 
cropping calendar /raitif all chart. Trainer diatrlbatea and dis- 
cusses with trainees other examples of handmade charts, maps^ 
and calendars reflecting local ag environment features. * 

10 Htm Ask trainees to . compare plans atwl gui deli hes for surveying aisl 

interpreting the ag ehvirbhmeht with those Iti the handout, 
"Guidelines for the Orient atibh of the Ag" Field Worker" i 

_____ _ _ _ _____ c_- 

Materials: ••Guidelines for the Orientation of the Ag Field Worker", Crops 

(^Ideiihes. Cropping cycle information for host country 
regions. Rainfall and temperature charts for host country 
regions; other host country ag information, as available: 
soils, land tenure, etc. 

List of appropriate sources of ihfprmatlbn oh hoot ctnihtry ag 
environment: private, gbvernroehtali and ihterhat ibnal ag 
development agencies ^ research stations and institutes, unlver- 
SitieSi etc. - 

Trainer Nbtes ; It shbiild be emphasized that the ag environment s 

be ah bh-:gbing process throughout the volunteers^' service with 
new information being added as volunteers* experience grqws. 

This session could be divided into two (2) sessions appropri- 
ateiy 1 1/2 hrs^ long each ^ if_desired« A logical breSc occufii 
at the end of the activity: "Trainer presents overview of host 
country ag ehvirbhmeht, distri^tes hafiilduts^ etc. 

_ ^ _____ _ _ __ _ _ ^ : 

References: Crops GuideMnea "How td Survey and intej-pret your Work Area's 

; Ag Ehvirbnlnent "''in Chapter iil of this volume. 
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S^tltt GROUP ±1 
PRObUCTION MftKAGEffflNT 
SESSION #i. Pi i 



r 



INTRODUeTldN TO eROP PRODUCTION MANAGEMENT 



Time: 1/2 hr. Classroom Sessldri 



Goals : 



dvesrviesw: 



1. To foster an integrated approach to crop product ion manage- 
ment; 

2, To provide a framework for unders tarkiirig the concept of crop 
management and developing suitable mariageifieTit skills. 

This session takes place during the first week and introduces 
integrated crdj^ m anagement as a ctntrai theme of crops 
training as well as of farming in general. It df^vides crops 
mahagemeht ititb two areas: 

1. The farmer's ability to manipulate the ag ehvirbnmeht by 
selecting at^ impiementiiig an appropriate system of inter- 
related agricultural practices. 

2. Standard managerial skills isuch as organizing and planning, 
timeliness, observing and scouting, recordkeeping, etc. 

The Ibcatidn-specific nature of crop production and tfe lack of 
"cbbkbbbk" recipes is emphasized as well as the numerous agrb- 
nbmic cholceis faced by the farmer. The "package of practices" 
approach to ^nprovlng crop yleJds is iht reduced. 



Acttvtttes: 
Time: 
2 Mih. 
ro mu- 



st ate r^e goals and relevance of the session. 



Outline zhe two areas of crop mahagemeht 



7 



. The m ahipulatioh of the ag ehv lrbtijiien t by selecting 
and implemehtlng ah appropriate system of agricultural 
practices in thirteen interrelated areas : cropping 
systems, land preparatibn and soil ?^"^??™^??»_^®^^~ 

lizer use and liming , planting ^nd transplanting, 

water use, pest and disease^ control, equipment main- 
tenance, miscellaneQus growingpracttces ^prunihg^ 
staking, hilling up), harvesting, drying and storage^ 
marketing. 
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SKILL GROUP II 
SESSION #1, P. 2 



■ Standard managerial skills; Organizing and plahriiitgi 

resource alldcatidti , timeliness, thoroughness, 

dbserying-scbutihg, record-keeping, and communication 
with farmers , researchers , and extetiBionists. 

- Whenever possible, relevant examples should be 
^ given to highlight the above areas* 

- The extreme variability of the ag euvlrbhtnent 
(iiei the location-specific nature of crop pro- 
duction) ahdthe lack of "cbbkbbdk" recipes for 
success should be Stressed. 

- The many opt ions within each management area 
should be emphasized, such as the different ways 
9? _^PP?:y^??_^?F^^^^^^^ (i.ei broadcast^ hole^ 
band, haif-circlejc The appropriate choice, 
varies with the crop, cliraata, soil, and other 
factors m 

Facilitate dlscussidri oh the "package of practices" approach 
improving crop yields^ Points to include: 

.In most cases, there is tsore than one major itmiting 
factor depressing a crop's y^^^^L_ a<i^re8sing these 
factors simuitaneousty may be needed in order cb 
achieve a great enough yield increase to interest 
farmers. In fact, a synergistic effect is often 
obtained. For example ^ ah experiment dti wteat in 
Mexico: 

Yield in cr^tase 
Fertilizer added 5% 
Water added 

Water & fertilizer added 700% 

•A package .doesn't always have to involve considerable 
use of commercial inputs. For example, improved 
timeliness and thdrdughhess, bet ter plant distribu- 
tion^ and recdrdkeeping itivdlve no expense. 

Crops GuldeltJiea , Chapter lit of this Volume. 
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Skitt GRjDUP III 
UNITS OF MEASURE 
SESSION #1, P. 1 



UNITS OF MEASURE AND CeNVERSIONS 



time: 1.5 hr. Classrddm Session 

Goals: 1. To become familiar with the basic units of measure used by 
host country farmers arid ag technicians . 

2. To make appropriate conveicsions between traditional, 
metric, and English standards of measure. 

Overview: Agricuitaral extension requires a familiarity with the standard 

units of measure used in the host country, as well as^a f acjli 

ty in converting raeasuremerits from one system to another. This 
session provides a foundation for development of conversion 
skills trainees will need when dealing with pesticide arid fer- 
tilizer applications, area measareraent, and so on, in the 
field. 

Activities: 



Time: 



5 Miri. State goals and relevarice of the session. 

5 Min Break down into Fmall groups depending upon trainee experience 

with Che metric system and conversions (advanced, average, tn 
experienced)^ 

Trainer discusses with trainees how to put together a '•picture* 
of the metric and/or traditional system of measure, covering 
units of weight, volume, length, and area. Trainees comp^re_ 
each unit to its English equivalent, both physically (by^heft 
ing a kilogram vs. a pound, for example) and mathematically. 

Practice problems should be distributed and worked on either 
individually or by small groups. 



30 Min. 



50 Min. 



M aterials: .Meter sticks /yard sticks 

^ .Liter containers/quart containers 

.Kilogram scales/pound scales 
•Conversion charts 
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SKILL. GROUP III_ 
SESSION //I, P. 2 



Tratner Mor.&s-i- Classes dealing with math skills are greatly facilitated if. 

trainees group themselves according to their skill (or cbrifi 
dence) level. This seems to lessen math anxiety among thdise 
who lack confidence in their skills, and allow them to work 
closely with a trainer at their own pace. 

Trainees should group themselves by their own f>erceptions of 
their math prof icieticy ~ low, average^ good. As the group 
works together, it will sdori become obvious if sbmebhe is mi 
placed; in this case, the trainer should encourage him or he 
to changa groups. 

This is also a good opportunity to foster "helping" skills 
among trainees, by encouraging them to help each other with 
math problems after hoars i 

References : Crops Guidelines y see Chapter ttl of this volume. 
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SKILL GROUP III 
UNITS OF MEASIRE 
SESSION #2, P; 1 



I^AMD-ilEASUK^NT AND PLOT LAYOUT 



time; 1-2 Hrs. 
Field Session 

!• To estimate land area (within 15% ) by spacing. 

2. To lay out a field plot so that all 4 corners are square. 

In this field scssibhji trainees practice estimating the area of 
staked-bff plots or of a particular field, arid also learn the 
3-4-5 triangle method of laying out plots with square corners i 



Goals : 



Overview: 



2 Minw ^piatn goals and relevance of the session. 

10 Mih. Trainees are shown pre-measured plots equal to ah acre, 

hectare ^ and relevant traditional units. 

15 Min. Trainees determine their average pace length in melEers or feet >' 

by pacing off a measured distance between two stakes several 
times* 

30 Min. Trained estimate the area of staked-off plots or a particular 

field by pacing, and compare their results to the actual 
area* 

ID Min. Divide into small, gr^ps and ask trainees tew they would lay 

put a plot with all four corners sqUare (i»e. 90°). Dialogue 
is used to generate the 3-4-5 triangle method. 

45 Min; Each small group la^ out two plots using the 3-4-5 triangle 

principle and checks the results by comparing the diagonal 
measurements. 

Materials: .100 ft. or 30-^eter tapes 

.Twine 
•Stakes 
.Hammers 
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SESSieN #2, Pi 2 



trainer Notes^: 1. The "two hand clap" method, although less accurate tha^ the 

3-4-5 triangle, can also be used to square plot corners ^ as 
follows: Stand at the first corner to be squared^ perpen- 
dicular to the baseline of the plot . Close eyes ^ stretch 
but arms^ and bring them together in a clap. The direction 
in which they are point irig should be approximately 90** to 
the first baseline. 

2; Where plot size permits, it is recommended that a 30"4CH5b 
ft. or 6-8-lb meter combination to used for the 3-4-5 tri- 
angle measurement, to ensure accuracy. 

References : "Preparation for Crops Training", Chapter I of this volume i 
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SKILL GROUP IV_ 

SOIL_MANAGEMENT_AND reRTILIZER USE... 
SESSION #1» P, 1 



Goals : 



Overview: 



Activities: 

Time: 

5 Miri. 

1 Min. 
15 Mih. 

5 Min. 
lb Mlri. 



BASIC SOIL CHARACTERISTICS AND TROUBLESHOOTING 



.d Session 

To give the trainees the skills necessary to: 

1. Evaluate fanners V soils in terms of five physical charac- 
teristics which detennirie potential prckiuctlve manage- 
ment problems: texture , tilth , 4e|>th , d rain a ge , wter^ 
holding capacit y^ 

2m Make appropriate management recommendations to deal with 
soil physical problems. 

Limiting factors such as poor drainage and poor tilth can seri- 
ously lower crop yields arid hinder response to imprdyed prac- 
tices such as fertilizer use and high yielding varleti^ . 
Extension workers need to be able to identify soil physical 
problems and make appropriate management recommendations. 

The session takes place in the field where trainees spend one 
hour at each of two learning stations. 



Trainees are divided into two groups for learning stations 
A and B, which begin simultaneously. 

Station A 

Trainer states goals arid relevance of session. 

Discussion: What la soil; why soils vary so much; components 
of soil and their role (saisi, slit, clay, organic matter); how 
to get to know the soils in_one*8 area; the six vital signs of 

P^y?^??^ health (texture, tilth, depth, drainage, water 
holding capacity, and slope). 

Trrtiner/trairiee dialogue oh soil texture and its irif luerice bri 
productivity. 

Using the table in the fertilizer manual (page it), trainees 
practice determining the texture of several types of soil rang- 
ing from sandy to clayey; 
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SKILL GROUP IV 
SESSION #ii Pi 2 



10 Min. Discussion of the pros and cons of satidy and clayey soils and 

how to Improve each type. 

5 Min. DlalbP:ue on Boij^-t41t;h. ; what is good and poor tilth, how to 

deterffllne tilth, 

5 Min. Trainees determine the tilth of the field soil and identify 

methods of Improving It. 

Station B 

1 Mlh, Trainer states goals and relevance of the session. 

10 Min, Ask a trainee to dig a hole so they can see the dlfferehca be- 

tween tops oil and subsoil. Trainer asks traine^ to observe 
differences and a discussion follows of the roles of the tWD 
layers in crop productions* 

5 Min. Dialogue on soli depth: How_ to measure; actual vs. Useful 

depth; how to cope with overly shallow soils. 

10 Min. Dialogue on soil drainage ; its influence on crop yields, 

methods of determihihg poor drainage, and naeans of improving 
it. Topography, crop appearance, subsoil color, and standing 
water should be merit ibhed as possible indicators of poor 
dirairiage. 

10 Miri. Trainees perform the subsoil _ "cold r" arxl "hole" tests for 

drainage. (See page 18-19 of fertilizer manual.) 

5 Mini Dialogue on soil water hbldirig ^apaqity : What is is; what 

determines it; how to improve it. 

5 Min. Trairiees determine the relative water holding capacity of tl^ 

field tcpsoil and subsoil, based on their textures. 

5 Miri. Summary and wrap-up 

Materials ; .Sponge and bucket of water for explaining the difference be- 

tween drainage and water holding capacity. 

.Samples of sandy, loamy, and clayey soils for practice tex- 
tural determinations • 

.Shovels for the drainage § depths and tbpsbil-subsoil 
exercise. 

.Water for the "hole test" used tb evaluate soil drainage. 
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SKItt GROUP IV _ 
SESSION lUi P. 3 



Trainer Notes: 



Refere nces : 



Each of the two stations should have no core than 8 to 10 
trainees at a time. If enough trainers aire available; the 
stations can be replicated. 

To help explain the concepts of drainage and wate? hbldlhg 
capacity, use a sponge and bucket of water. Soak the sponge in 
water and hold it up; the water dripping from the sponge is 
equivalent to soil drainage abc^ field capacity. The water 
remaining in the sponge after the dripping ceases ^is equivalent 
to iaxiium water holding capacity (field capaaty). 

S oil slope is also an important soil physical. characteristic , 
but is bist covered in the skills area on soil conservation. 
Slope should be mentioned in Station A as ah important charac- 
teL-istic although it won't be covered in detail. 



Soils, Crops, and Fertili zer Use , 
^to 21. 



(PC/ ICE, Reprint RB)^ pp. 



- 39 - 



49 



SKILL GROUP tV 

SOIL MANAGEMENT AND FERTILIZER USE 
SESSION 92 i P. 1 



LAND PREPARATlj^-^AND SEEDBED STYLES 



Time: 1/2-1 hr. Field Session 



Goals : 



!• To become familiar with fcst cpuhtry small farmer land 
preparation methods and seedbed styles. 

2. To enable trainee to select and employ the appropriate 
^?I^_P??P?F?^???_°^?^!^P^ seedbed style for a particu- 

lar crop and condition* 



Overview: 



Land preparation is a management factor that can have impor- 
tant influences on crop yields and ^-eturns • Extensiph workers 
.need basic skills in this area to identify liinltlng factors In 
soil preparatibri and seedbed style, as well as to build credi- 
bility through their own plots. Tralriees will have already 
prepared several types of seedbeds during the first few days 
of training when planting their individual pio^Sil 
topicis such as double-digging, slash and burn farming may also 
be covered i j 



Activities: 



Time; 
2 Mlh. 
10 Miri. 



10 Min. 
15^30 Min. 

3 Min. 
Materials : 



State goals and relevance of the session 



Ask trainees to examine the crops or^ their plots and develop 
list of characteristics of aproperiy prepared seedbeds Dia- 
logue on how seed size and seedling | structure detertaine the 
fineness of seedbed preparations | 

Ask trainees to compare the suitability of raised, flat, and 
sunken seedbeds under host country 'conditions . 

Make presentation on prevalent land 
seedbed styles in the host country " 
ing (if relevant) • 

Summarize and conclude the session. 



Pictures of host country land 
appropriate tools for any land 
field. 



preparation practicra and 
and on slash and burn farm- 



preparation practices i and 
preparation to be done in the 
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SKifefc (3RdUP IV _ 
SESSION #2, P. 2 



Trainer N»r»^- This session may vary in length depending upon the' ay|il|bi^ty 
Trainer Noces .. country Information. Double^diggirig is a skill that 

can be taught by peer-teaching. (See Intensive Vege£al>le 

Gardtehihg ^ pp. 72-73;) 

This session should tie together all, of the practical skills 
petfbrraed by trainees during their planting sessions. 

References: Salls^ Crops, and Ferti lizer Use^ Pg/iCE 

Traditional Field Crops, PC/ICE 
Intensive Vegetab^ le Garden ing, PC/ ICE 
Crops Guidelines^ in Chapte? Ill of this volume. 
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SKILL GROUP IV 

SOtL >iANAGKMENT A^D FERTILIZER USE 
SefSSION /^3, P. 1 



PLANT NUTRITION 



Time: 1 .5 hrs . 

eiassroom or Field Session 



Goal: To understand the basic plant nutrition and soil fertility 

7 principles essential to developing skill in the use of 

organic and chemical fertiiiers. 

Overviaw^ The session covers plant growth basics; role „pf plant riiitri- 

eiits; macro- and micrb^nutriehts ; phbsphbtusfixatibn; nitro- 
gen fixation andlegumesj Rhizbbia bacteria; leaching; soil 
pH; likelihood of NPK deficiencies in host country sqils; how 
the relative mobility of nitrogen, phosphorus, and potassium 
affects the timing and placement of fertilizer applications. 
Prior to this session, the trainees have already applied 
organic and chemical fertilizers to their plots. 

Activities: ; ... 



T it t le * 

2 Mrn. Trainer explains the goals arid relevance of the session. 

Miti. Di.^logue bh how plants grow arid how and In what form they 

tjike in riutrierits. 'rtiis should be brief and practical, but 
cover phbtosynthesis, root hair absorption, and the general 
function bf plant riUtriehts (see p. 37 of the ICE Soils 
-Manual) • 



10-15 Min. 



1 Mi '1 , 



Uialogue on the^ifference between the macro- and micro- 
iiutrients in terms of relative amounts heeded arid the likell- 
hDfxi and seriousness of deficiencies. (See p. 44 of the ICE 
Soils Manual). 

DialqgUe bn NPK basics: ^(pp. 45-47 of the Soils Manual). 

a. Furictibris of N, P, and K in plant growth. 

b. Likelihood of deficiencies in Host country sbils. 

c. Behavior of P, and K in the soil. This should 
cover leaching losses, P tie-up (fixation), the 
relative mbbility of the 3 nutrients, and how this 
affects the timing arid placdmerit of fertilizer 
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SKI LL_ GROUP IV 
SESSION P. 2 



appii cat ions. This is a very impprtaht concept. 
For example-i fertilizer N is mobile arid easily 
leached from the root zone; this means that only 
1/3-1/2 of the total N required should be applied at 
planting or transplanting time and the remainder 
applied as one or more sidedressings later dm 

10 Mln. . Dialogue on N fixation. Points to cover: ^ 



.The symbiotic relationship between Rhizbbia bacteria 
and legumes; definition of hbdule, nddulation, N 
fixation, inoculation. 

.Variations in N fixation ability among the legumes: 
peanuts, soybeans ^ cbwpeas , raung beans vsi beans, 
peas • : ^ 

.The need to match appropriate strain of Rhizobia to 
the particular legumes involved (i.e. cowpea family 

Rhizobia _ __ _ _ _ _ 

will not form nodules on soybeans, beans or peas). 

10-20 Min. Diaiogae on soil pH. Points to cover: (pp.4b--43 of the 

soils manual). 

.The pH scale. 

.the pH range, within which most crops will grow 
satisfactorily (i.e. rQjughly 5.5-7.5). 



.Why soil pH can vary from farm to farm and from 
region to region. 

.The effects of overly higTi and overly low pH on crop 
growth. 

; .Liming (if appropriate: see pp 137-143 of the soils 

manual). - ' 

Trainer Notes: This session should be p ragmatic; getting bogged down in con- 

cepts like cation exchange and the chemical Explanation of P 

tie-up is irrelevant to the needs of PCV's. 

References: Soj.ls^.^:to>ps^ and Fertilizer Use, PC/ICE ^ 
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Skitt GROUP IV . _____ 

Seiit MANAGEMENT AND FERTILIZER USE 
SESSION #4^ P. 1 



DET^.RMINING FERTILIZ^ER^NEEDS 



Time : 1 hour - ; 

Field Session 

Go als I 1. To assess the accuracy and suitability of varlbuis 

methods of determining fertilizer needs under hc«t 
country conditions • 

2. To enable trainees to collect soil Samples cor rectly 
for laboratory analysis . 

Activities; 
Time; 

5 Mih. Trained divide into Small groups t<^_b3 handled simultan- 

eously by several trainers or in shifts. Trainer explains 
goals and relevance of the session. 

Dialogue to review the ma^br factors that determine the 
kind and amount of fertiiizer a farmer should apply to a 
particular crop arid soil. • . « . 

10 Min. Dialogue bti the accuracy and saitabiilty of the following 

methods of determining fertilizer needs under host country 
conditions: 

.Lab soil testing 
.Portable soil test kits 
.Tissue tests 

.Diaghbsirig visual hunger signs 
.Field frials 

.The educated "giies timate" 

(The abbve methods are discussed on pp. 51^57 cf the PC/ ICE 
Soils Manual.) 

40 Min. Soil Sampling; Principles and Practice« 

a. Trainer, explains which nutrients can be measured by 
a laboratory, and why proper sampling is essential 
i to assure accurate results. 

^ 
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SKILL GROUP IV 
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b. Trainer explains the terms sampling liriits, 
subsample^ and composite sample, then dia- 
logues with trainees to generate the cri- 
teria for distihguishihg sampling units 

from one another (i.e^ soil color, topogra- 
phy, pest mahagemeht)^ 

c. Trainer explains the sampling procedure as 
to : depth, number of sabsampies, areas to 
avaid, sample preparation, and completing 
Jt:he-±nf ormatton sheet* 

d. trainees practice collecting composite sant* 
pies from sampling units • 

e. Dialogue on how to interview a farmer to 
obtain past yield and management informa- 
tidhj how to teach a f^rjner how to take 
his/her own samples; how of te-^^ to sample; 
how to convince a farmer of trte value of 
soil testing. 



.Clean buckets 

iMaahetes or similar tool for 

preparing soli sample slices 
;So±l sample information sheet from host 

country soil test lab or local lab 
•Boxes for shipping samples - 

If tlM permits, trainees can collect and send in a_ 
sample td the soils lab in time to receive the results 



Materials : 



.Shovels 



back. 
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SKILL GROUP IV 

SOIL MANAGEMENT .^t) FERTILIZER USE 
SESSION. #5, P. 1 



USING ORGANIC FERTILIZERS 



Time: 1 hr. Classroom Session 

Goals : i • To evai aa te the pros and cons of organic vs • chemical fe rt i— 

Itzers . 

2. To compare the nutrient value, application meLlibd (ihcludihg 
dosage and timing), and appropriate collection and storage 
guidelines of various organic fertilizers. 

3. Idetit ify appropriate circumstances under host country smal 1 
farmer conditions for using organic and /or chemical ferti- 
lizers. 



This session examines both sides of the "chemical vs. organic" 
fertilizer tssae. After developing guidelines for the proper 
storage and use of organic fertilizers trainees consider their 
value and appi opriateness to small farmers in their host 
country . 

Activities : 

Time: 

3 Min. Trainer states the goals and relevance of the session. 

3 Mini Trainees are asked to define "organic matter" and "organic 

fert ttizer" . 

iO-i5 Min. Dialogue comparing organic and chorofcal fertilizers in terms 

of: 

.Nutrient content 

.Soil conditioning value 

.Amount heeded 

.Availability under host county conditions 

.Purported acj verse effects of chemical 
fertilizers on crop taste and nutritional 
value; note that studies have shovm no^ 
connection. 

♦Why both are appropriate for small farmers. 
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5 Min. I'^cty?????^^^^!?^^? corapartng xxiz^sxitx:. fgrttltzers like manure 

and compost with low nutri.ent organic soil conditioners like 
rice huiis, sawdust, and peanut hulls. 

20 Min. Lecturette on guidelines for collecting and storing manure; 

application rates and methods for compost and manure. The per- 
iishability of manure stored ui. er sunlight and rainfall should 
be stressed as well as the need to immediately work it into 
the soil after application to avoid N losses. 

5-lb Min, Lecturette on the pros and cons of green manure crops in terms 

of client farmer conditions i 

4 Mini Trainees are asked to summarize the session and discuss the 

most viable ways for small farmers to use organic fertilizers. 

Materials : Blackboard and chalk 

Trainer Notes: the experiential _basis for this session should already have 
occurred in the first few days of training, when trainees 
applied both organic and chemical fertilizers to their plots. 
The trainer may wish to use thiis past experience as a spring- 
board for the discussion in this session; 

References : Soils, Crops, and Fert iliser Use , PC/ ICE Manual R8 

Southern Gardener's Soil Handbook, W. Peavy, Pacesetter Press, 
Houston, Texas, 1979 
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Sbit MANAGEMENT AND FERTILIZER USE 
SESSION #6; Pi i 



COMPOST MAKING 



Ttme; 1-1.5 hirs. 
Field Session 

Goals: 1. To develop the skills needed to build and maintain a com- 

post pile; and troubles hoot a pile that does not heat up 
properly. 

2. To bixild a compost pile and manage it so that decomposi- 
tion progresses normally i 

Ovat^vlew; The actual compost making is preceded by trainer/trainee dia- 

iogue on the what, why, and how of the process as well as 
guidelines for troubleshooting problem piles. 



5 Mini Trainees divide into groups of 10 or less; trainer states 

goals and relevance of the session. 

30 Min. Dialogue on: 

.What is compost? 
.What's it made but of? 

.Benefits of cbmppsti a hb-cbst fertilizer arbd soil 
improver with all the good effects of organic 
matter. 

• PeMibility bf cbmpbstlng: _ Seldom feasible for 
anything but small plots doe to amount of material 
neede-i , 

• What goes on in a compost pile? 
•How long does it take? 

.The essentials of rapid composting: Finely 
shredded material; adequate carbon: nitrogen ratio; 
adequate moisture; adequate aeration; insulatibn. 

.How to build a pile; 

.Troubleshooting problem compost piles; failure to 
heat up properly; ammonia smell. 

30-60 Mih. Et*ch group prepares a compost pile using locally available 

materials and following the guidelines generated in the above 
dialogue • 
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SKILL GROUP IV 
SESSION #6, P; 2 



F-Oilow-gp: Trainees cbhtiriue to maihtaih (i.e. watier and turn) the com- 

post piles until thie end of training. 

Materials: Sufficient organic materials to build compost piles 

Water 

Machetes for catting vegetation 
Pitchforks for turning the piles 

Trainer Note: Hints on effective compost making: 

.The use of soil iti building the pile asaaily isn*t 
necessary. The organic mat ter itself , especially 
if green, contains the micro-organisms needed for 
decomposi tton; 

.If very 3tra\ry or othei: low N material is used, 
the pile should contain a good quantity of rela- 
tively fresh manure or young green vegetation or 

it will have too little N to heat up well. Rough- 
ly a 50-50 mix of mature, yellow, strawy material 
to higher N material will produce a good C:N 
ratio • 

.Although the pile is constructed of alternating 
layers of different types of materials^ it should 
be thoroughly mixed up after it is built. The 
layers are used only as a guide to the relativie 
proportions of materials being added . 

Few farmers will be able to shred maneriai fine enough to 
allow rapid hrealcdbwhi so the pvocess will Cake at least 2-3 
months. 

References: Soils^-Crdps , and i^ertt tt zer Use, PC/lCE, Reprint R8 pp. 

58-6 7. 
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SKILL GROUP IV 

SOIL MANAGEMENT AND raRTf tfZER USE 
SESSION #7, Pi 1 



USING eHEMICAL FERTILIZERS 



time: One Two Hr. 



Classroom Session 

Goals; To enable trainees to help small farmers maximize their 

returns from the: appropriate application of chemical 
fertilizers • 

Overview: in session i?5, trainees identify appropriate ciircum 

for use of chemical fertilizers by host country small farm- 
ers. This unit focuses on types of chemical fertilizers, 
application methods , dosage deterainati^ 

techniques for promoting the appropriate use of chemical fer- 
tilizers. A combination of lectarette, dialogue and problem 
solving is used. 



Time: 

5 Mini Trainer states goals and relevance of tte session (T^^^ 

should include the fact that fertilizers are one of the key 
yield boosting inputs, yet most small farmers are not using 
them properly.) 

10 Min. Lectarette or dialogue on fertilizer tenhinblogy and label- 

ling; the three number system, fertilizer ratios^ and why tl>e 
three numbers don't add up to 100. ( Soils , Cr6|>s^, 
lizer Use, p. 72.) 



5 Min. Dialogue oh the sui t ability and cos t ef fectiven® s of soil- 

applied vs. foliar-applied fertilizers. (Pp. §6-87). (This 
may not be relevant to countries where foliar fertilizers are 
tibt aval lab le . ) 

10 Min. Dialogue on the pros and cons of the localized placement 

(band, hole, half-circle) and broadcast methods of fertilizer 
application and their roost appropriate use under host country 
conditions. (Pp. 84-86). 

10 Min. Dialogue oh placement guidelines for each of the above 

methods as well as for sidedressing N later on. (Ppi 79-86). 
Trainees should be able to sappy this information, since 
they've already applied fertilizers to their plots. 
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Diaiogae on fertilizer "burn": causes* diagnosis, p^e^'en- 
tidhi treatment • (pp» 87-88, ) 

Dialogue bh determining fertilizer rates (pp. 89-9i), Points 
to include: 

How rates are given (i.e. lbs. /acre or kg/ha of N* P^ 
K) and how to convert this to the amount of actual 
fertilizer needed. 

Low, medium and high rates for N, P, and K under 
small farmer conditions and the factors affecting 
their determihatibti. (p. 90) 

Why sioiall farmers with limited capital are Setter off 
using low to moderate rates of fertilizer. 

Problem solving session on troubleshooting faulty fertilizer 
practices: trainees examine 5-6 faulty fertilizer recOTimen- 
dations tc spb. cbmmbn errbrs involving kind, amount, timing, 
and placement. (Pp. 92-94). 

Discuss the relationship between fertilizer use and otl^r 
management practices: \^y fertilizer use, by itself^ is un- 
likely to prove successful unless complemented by bther 
improved practices such as a better crbp variety, pest and 
disease control, etc. This is a good time tb stress Lrie 
importance of integrated crop manageraetit . 

Discuss extension guidelines for prbmbting the appropriate 
use of chemical fertilizers; hbw tb set up a fertilizer demo 
plbt. 

Fertilizer application skills can be periodically reinforced 
during the field maintenance sessions and through outside 
reading of the soils manual. 

Examples of various kinds bf sbil-applied and foliar- 
applied fertilizers . 

PC/ ICE Soils, Crops, and Fe rtilizer Use M anual , Reprint R8. 
Each trainee shbuld bring a copy for reference during the 
class sessibh. 

5-6 faulty fertilizer recommendations relevant tb hbst 
cbutitry conditions i 
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SESSION #7, P. 3 



Traloer-Mates-: Trainers shoaid review the relevant sections of the PC/ICE 

soils manual to make sure they have a firm grasp of the 
skills and concepts involved. _ Of special importance are th 

guidelines for effective fertilizer applicatibh (i.e. 

localized placement vs . broadcasting , timing, placement) . 
Trainees will have already applied NP or NPK fertilizers at 
plant irig or transplanting on their individual plots. 

References: Pe/iCE Soils, Crops, and Fertilizer Use Manual, Reprint R8^ 

1980. 
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SkiLt GROUP IV 

S0LL_MAMGEMENT.AND FERTItlZER USE 

SESSION ns, P. 1 



FERTILIZER MATH SKILLS 



Time 4- 1-2 hfi Classroom Session 

Goals : To develop the math skills for: 

1. Calculating the most economical source of N, given the choice 
of two or more straight N fertilizers. 

2, Calculating the amount of fertilizer heeded per given area^ 
peir plant, or pet meter of row length, given a dosage in 
terras of kg/ha or lbs ./acre • 

Over v4ev^ Since hbfft country fertilizer recommendations are usually given 

iu tierras of kg/ ha or lbs. /acre, ag extension workers should be 
able to convert these dosages to a per plant or per meter of row 
I'lagth basts. In this session, trainees divide into 3 groups 
based on -heir math proficiency ; in each group, a trainer pre- 
sents the math steps Involved in each type of calculation, and 
the trainees then work bh practice problems. 

Activities : 



Time : 

3 Min; Explain goals and relevance of the session; 

30-45 Mtn. Trainees divide into 3 groups based on their math proficiency. 

In each group, a trainer presents the steps involved in determin- 
ing the most economical N_sburcei given a choice of several 
straight N fertilizers. Trainees then work oh practice 
problems • 

NOTL : This math skill tnuy be irrelevant for countries where 
fertilizer selection is limited. 



It 's important to mention other considerations aside 
from the cost per unit of such as the sulfur con- 
tent of ammonium sulfate and the poor handling char-- 
acteristlcs of ammonium nitrate. 

50-110 Miti. In each group , a trainer presents the steps for calculating tfe 
arabuht bf fertilizer fbr a given field size, per platit, and per 
meter of row length, given a dosage in kg/ha or Ibs./acrew After 
each presentation, trainees work on the relevant practice 
problems • 
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Materials: Practice fertilizer math problems 

— " Blackboard or fUpcharts 

ehalk, erasers, or markers 

Train er Notes: 1. Classes dealing with math skills are greatly facilitated if 
" trainees group themselves according to their skill (or cbh- 

fiderice) level. This seems to lessen math anxiety among 
those who lack confidence in their skills* and allow them 
to work closely with a trainer at their own pace • Trained 
should group themselves by their own perceptions dftteir 
math proficiency^ IbW^ average, good. As the group works 
together, It will soon become 6 bvi bus if someone is mis- 
placed; in this case* the trainer shoufd encourage him or 
her to change groups i 

This is also a good opportunity to foster _ "helping" skills 
among trainees, by encouraging them to help each other with 
math problems after hours. 

2. Trained should be given additional practice problems at 
the end of the session for further worki 

In subsequent field exercises , trained practice dosage 
calculatlbns whenever fertilizer applications are needed. 

In addition to learning how to calculate fertilizer dosages 
in terms of grams or ounces per plant br per unit of row 
length, trainees should be able to convert these weight 
dosages to a volume basis Caee p., 108 of the fertilizer 
roanuai ) . 

References: Soils. Crops and Fert ilizer Us e Manual, PC/ICE, pp 97-108. 
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SKILL GROUP IVL 

SOIL MANAGEMENT AND FERTILIZER USE 
SESSION t9i Pi i 



SOI L CONSERVATION 



Tiae: 3-4 hr. 
Field Session 

Goals : To enable trained to: 

1. Determine when erosion cdritrbl aieasures are needed; 

2m Select the most appropriate erosion control measures for a 
given field; 

3, Construct and calibrate simple homemade devices for measuring 
soil slope and for laying but cbhtour lines. 

4. Lay out and construct a contour ditch and bank erc«ibh con- 
trol system. • ^ - v 

Overview: Given the high Ihtehsity bf trbpical rainfall atid the marginal 

land bf high erosion risk that small farms of^en occupy^ soil erb 
sioh Ibsses are especially serious *^or ^^ny small farmers in the 
lesse'j developed countries. This unit provides a solid grounding 
in soil erosion fundamentals and basic coiise rvatlbh measures. 

This field session should preferably take place in a field that 
has suffered some erosion Ibsses. It covers tfe fbllbwing: 

.The process of soil erbsior by rainfall and how 
damages soil productivity arid the envircnmenti 

___!_ 

.The influence of sbll slope, slope length, rainfall 
iriterisity, soil permeability, and ground cover on the 
magrii tilde of soil erosion losses. 

.The purpose, feasibility, and effectiven^s of cOTiik)h 
erosion control methods for host cbuntry cbhditibhs. 

.Construction, calibration, and use of simple measuring 
and contouring devices (string ievel^ protractor arid 
plumb line , A-f raiu^) . 

.Lay but arid partial (or full) cons truction of a contour 
ditch arid bank erbsiori cdritrol system or suitable 
alternative . 
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SESSION »9i Pi 2 : 



State goals and relevance of the session. 



Show exaffiples of soil erdslon dainage to trainees, followed by a 
dialdgue on the process of soil erosion, A8k_tralnee8 to cdrislcfer 
how it damages soil productivity and the environment i 

Ask trainees to list factors influencing erosion losses (rainfaii 
intensity^ soil slope ^ slope lengthy soil permeability, type of 
crop and ground cover should be mentioned ) • 

Trainees divided into groups of four. Each group constructs two 
siniF)le hdniemade slope measuring devices (protractor arkl string 
level) following the instruct ions in the PC/ICF Soils ^ Crops > and 
Fertilizer Use Manual. 

compares their rieadtngs with those of other groups and/or the 
trainer; 

Each group builds and calibrates an A--frame cbhtourihg device f 61-- 
lowing the instructions in the PC/ICE Soils ^ Cr »p8^ and Fertilizer 
Use Manual, 

Progressing down a slope, each group J^ys out two tnaster contour 
lines ^ spaced according to the table bh p« 155 of the manual, 

(Optional) Each small group constructs at least 3-4 meters of con- 
tour ditch and soil banks* 



Show examples of other erosion control measures^ followed by a 
dialogue on the effectiveness and feasibility of each: mulching; 
contour planting^ contour ditchs with barriers ^ rock walls^ step 
terraces • 

Conduct a role play or discussion cri how to prdmdte soil cdiMlerva- 
tibh practices with hbsr, country s^aii farmers. 

.Suitable land fdr laying dut and building th<* system: 
ideally, a slope which shorn visible signis df soti erosion; 
.Tx^he 

iString levels 
.Plastic 6" protractors 
.tumber (r* x 2") or cut poles 

• Hamme rs ^ 
.Nails 

.50 ft. tape 
.Pocket tapes 



.Stakes 
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SESSION P. 3 



Trainer Notes : Talking about erosion and erosion control measures may be con- 
fusing unless trainees can first see actual results of erc^lon 
as well as examples of contour planting and terracing. 

References: So'is, Crops, and Fertilizer Use, 1981 ed ♦ PC/ICE; R8 

Host Country manuals and extension pamphlets on locally adapted 
soil conservation practices for small farmers • 
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SKILL GROUP V 
WATER,bt(«LNAGEhlENT 
SESSION #1, Pi 1 



HAND WATERING YOUNG SES PINGS an d NEWLY SET -TRANSPLANTS 



T4m€ : 1/2 hr. » ' , • 

Field Session 

Goal : To enable trainees to handwater yoang plants in the correct 

amount and frequency to avoid moisture stress and leaching 
losses i 



Overview; This session takes place entirely in the field with small 

groups and uses a combination of hands-^n Instruction and 
trainer-trainee dialogue. it is experiential ly generated If 
rairtfali is inadequate and should occur shortly after- seed- 
ling eipergence or transplanting • 

The:,areas covered are: when , hbw^ and how much to water and 
the influence of watering mahagemeht on damplng-dff disease; 

Activities: 
Time -: 

5 Mill. Tt-aitiees- divide into small groups to be handled si mult ane^ 

dusly by several trainers or in shifts. Trainer explains. 
- r goals and relevance of the session; 

25 Mln; Trainer-trainee dialogue a,Tsd field instruction on: 

; . Facto rsi influencing the amount and frequency of 

wp.terlrig (soil texture, humidity, wind temperature, 
, e tc . ) . 

.Underwatering and overwaterlng and their adverse 
effects (too-littie-too-of ten, too^uch-too often) . 

^Damping off disease and the influence of watering 
management. : 

.The "scratch test" fjor determlrilhg when to water- 
very young seedlings' and newly transplanted plants. 

.The best time of day to water (i.e., rabrnlTig) and. why. 

.flow to apply water to avoid excessive splashing, 
seedbed erbsidh^ and seedling washout; 
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SESSION iHy P. 2 



Materials ; iWatering cans _ 

.Young vegetable seedlings In he€Kl of watering 

Trainer Notes: If this season precedes a_malhtenarice_ session^ trainees 

begin watering their seedling beds fbllowlhg the guidelines 
they have just learned. 

Reference : Crops Guidelines 
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SKifcfc GROUP V 
WiTER MAliAGEMENt 
SESSION #2^?* 1 



H A ND W ATERING ESTABLISHED PLANTS 



Tlge-t 1/2 - i hr.' 

Field Session 



Goals : 



Overview: 



This -sessioii ea^'bles trainess to : 

1. Haadv.^tar establi ■ led plants in the correct amount and fre- 
quew:/ enr.o ;,age deep rdbtlhg, high yif:lds, arid avoid 
moie\:ui^ s tresis nnd leaching losses • 



2. 



Select tHc nk)^t appropriate watering method /or particular 
Condi ti ^^ ' "0 - 



Maxlirlze water use eificiency, c:sp2cialiy under marginal 
rainrall cGhditidhs, 



This session/^ ::akGS place entirely in ::be field and deals with 
watering established vegetables (aftfcr seedling and early tr^ 
plant stage). It goes into much niore detail than the previous 
session cdticerrilng Water use factors; moisture stress symptoms; 
soil^^ater hoi dliig capacity vs. actual moisture; .content ; guide- 
lines in terms of amount (liters/sq. meter) and frequency. 



ActlvJtti es : 



Time: 



5 Min. 



Min. 



Trainees divide into small groups; trainer explains goals and 
relevance of the session. 

Trainer-trainee dialogue and field instruction: 

1. Trainer asfcs trainees how they have been jwat e ring their 

plants in terms of frequency and amount and what guidelines 
they have been using.; This leads to a dialogue on the fac- 
tors influencing water use. ^phasis should be on host coun- 
try soil and weather condi t ions • 



2. How soil holds water; available vs. unavailable water; per-- 
maheht wilting point. 



3. Progressive symptoms of moisture stress. 

4. Determining soil water holding capacity using the "feel" test 
(see SodllSy Crops, and Fertilizer Use, p. 16). 



- 50 - 



70 



SKILL GROUP V 
SESSION #2, P; 2 



5, Using the "squeeze" test for de termini hg whether a plot 
tieedis watering (p. 153). 

6* Using a 0.5" tapered iron rod to determine the depth of 
watering. 

7. Guidelines, for watering in terms of amount (liters/sq. 
meter) and f requency according to type of crop, stage cf 
growth , weather , arid soil cbriditibris • 

Trainees continue to use the above skills to water thetr plot 
during the maintenance sessions throughout training; 

Watering cans 

0.5" tapered iron rod about 1-1. 5m long 
Crops Guideltries 



Soils, Crops, arid Ferti lizer Use -, PC/ ICE 
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SkfLt GROUP V 
WATER MA^!i6EM®IT 
SESSION *^3, Pi i 



DRY SEASON WATERING 



Tiire ; 1 hr. Field Session 

Co^i To learn fachnlques for maxlralzlhg the efficient use of water 

under arid or drv season conditions. 

O verview: In most izrojplcal regions there are distinct iraihy and dry seasons. 

While dry season vegetable prbductlbh can be very prdfitable, it 
is of ten limited by water shortages arid the iriterislve labor of 
handwateritig. 

This sessibri iritrbduces trainees tb alternative watering tech- 
no* .Tues rjhich conserve scarce water resources whi!;e reducing the 
iabcr. 

Activities : 



5 Hin. rrainet^s divide into groups o; 6-8. 'Prainer states goals and 

relsvance of tlie session, 

5 Mlh, Trvfinees review principles of vauering discussed in previbus ses- 

sioiiR. 

15 Mih, Discussibri of cburitry-specif ic cbriditibris urider which vegetat^.es 

are produced during the dry season^ gerieral watering practices^ 
and ecbriomic value of ttiose crops. Cultural practlceis for improv- 
ing water use such as mulchlrig^ shading, windbreaks, avd double- 
digging should be discusse^i in terms of their relevarice to hbst 
cburitry con iitibris. 

15 Mln. Discuss toar water arid labb cbriservlrig techriiques and their rele- 

varice to host cburitry conditions: 

;Pitcher irri.gatibri 

• Wa t e r 1 ng hole ra e t ho d 

• Surikeri beds 
.Trickle irrlgatibri 



20 Min. Each group of trainees builds i raised bed and slnV^ a clay pot 

into it, makes a depression for the watering hole method, and 
makes a sunken btd. These beds can be transplanted into at this 
time or during a later transplanclng session, 
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SESSION if3i P. 2 



Materials : 1 fired but uhglazed clay pot per group (2-4 gallbri capacity) 

2 shovels per group 
2 hoes per group 
2 rakes per group 
Trans p latit s (if appropria te ) 

Trainer Notes: Pitcher and watering hole rae^liods work best with transplanted 
vegetables 

The watering hole method uses the same principles as pitcher 
irrigation bat does not require a clay pot. Five transplants 
are planted in a circle around a depre.ssion 4-6 inches deep. 
All five plants are watered by pouring water into the depres- 
sion; A heavy mulch is essential. Tomato plants may be staked 
into a teepee over the watering hole. 

When applying a nitrogen sidedressing to pitcher irrigated 
plants, place nitrogen around the plants arid water convent ibri:-^ 
ty (sarfacf> applications) for 2^3 wateririgs. Nitrogen rieeis 
water moving down from above it in order to be dissolved and 
carried up plant roots. By the way^ ddri't try placing tpe 
n crog^n fertilizer directly iritb the pbt either. It will only 
be "c^ed up" by the clay, arid quickly plug up the pores. 

Tr.^inec- . may want tb db a special proj ect on trickle irrigation 
If ti is feasible under host country conditions. 

References : cnte'isive Vegetable Garderi^i^ , pp. 73-74, 90-95 PC/ ICE. 



\ 
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SKILL GROUP Vi 
INSECT eONTRDt 
SESSION #i. Pi i 



PESTS AND THEIR DAMAGE 



Time: 1.5 hrs; Field Session 



Coals : 



Overview: 



This session and sabsequeht follow-nip activities enable trainees 
to: 

I* Msttngaish between Insect and disease and to relate the 
type of damage to the likely class of insect involved, 

2. Describe and contrast the life cycles of beetles, caterpil- 
lars ^ and sacking insects and identify the different rieta- 
morphic stages . 

3. Identify ccwnmbn host country insects (both destructive and 
beneficial) in the fields including the egg stage, where 
useful. 

This introductory session to the insect control skill group 
focuses on trbubleshbbting insect pests and their damage 
symptoms « It takes place entirely in the field. 



Activities: 



Time: 



5 Min. 



5 Kin. 



20 Min; 



Trainees divide into small groups (preferably 6 or less) to be 
handled simultaneously by several trainers or in shifts. 
Trainer states goals and revelance of the session. 

Trainer/ trainee dialogue on the major ways ihsecti; damage crops 
and on the importance of insect cbhtrbl. 

Trainer/ trainee dialogue bn the majbr classes of insects that 
damage plants, (i.e. caterpillars, beetles, sucking insects) and 
on their life cycles. 

NOTE: If possible i live examples should be shown. Otherwise ^ 
the Insect Pests bbbk can be referred to. 

Dialogue on how relate the type bf damage (i.e. holes , excre- 
ment) to the likely type bf insect. This should be supplemented 
with visual exajnplas of catetpillar, beetle, borer, and sucking 
insect damage. 
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50 Mill. Field tour to point but cbmmbn. insects ^des tractive and benefi- 

cial) such as aphids, cabbage Idppers ^ lady bugs^ etc. Eggs 
ideritif icatibri shbiild be included if pbssible. 

Fbllbw-iip : During subs'^quent maintenance sessions^ trained practice their 

insect trbubleshbbting skills and make a ol lection bf Ibcal 
insect pests. 



Materials : Appropriate examples bf : 

.beetles (and their damage symptoms) 
.caterpillars (and their damage symptoms) 
.sucking insects (arid their damage symptoms) 
.hand lenses to facilitate identification 
. 1 Insect Pests book per trainee 



Refjetrences-i 



Crops Guidelines 



In&ect^ Pests-, G, Fichter, Golden Press, Western Pub, Co. 
1220 Mound Avenue, Racine, WI 53404. 
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INSECT OpNTRdL 
SESSION #2. P. 1 



CHEMICAL A>/D NON--CHEMICAL INSECT CONTROL 



Time: 2-3 hr. Claiss Session 



Goai_: To compare various methods of insect control, their assets, lla- 

bilitieis, and appropriate use. 



Overview: This 2 hour class session reviews the principle chemical and 

non-chemical insect control measures, emphasizing an integrated 
pest management system approach. 

interaction between pests, host crops, environment, end relevant 
control measures. 

Activities: 



lime : 

5 Min. Trainer states the goals and relevance of the session. 

15 Min. Dialogue between trainers and trainees bh the causes of insect 

pest proMems , ecombnic thresholds « and integrated pest manage-- 
meht. Peace Cbrps_ experiences and host country control mea- 
sures shbuld be ill^istrated at this time. 

30-4 5 -*Iin; Train jr/ trainee dialogue on ndri-chemical controls including: 

environmental, biblbgica?. , ciiltural /mechanical cbhtirols; brgaiiic 
repellents and insecticides/ their us^s and effectiveness under 
host 3b:intry cdhditibnGi 

5 Min* Break 

3 5-55 Min. tecturette on characteristics of chemical insecticides. The 

lecturette should discuss the use of chemical insecticides in 
, the host country, pesticide terminology (i.e. fungicide, insec- 

ticide, etc. 5^ advantages and disadvantages of Insecticides^ 
toxici ty ratings (bD50 ratings) , classes of insecticides , three 
main chemical groupings , types of formulations, systemic and 
hbh-sys temic insecticides . 

20-30 Min. Perform a skit illustrating improper spraying pesticide applica- 

tion procedures. Trainees list faulty practices they observed. 
This leacjs into a discussion of proper spraying procedures^ pes- 
ticide safety guidelines , and first aid measures in case uf pes- 
ticide poisoning. 

10 Mini Trainees briefly summarize the sessibh* 
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Materials: .1 sprayer 

•Pesticide in various formulations 

;Crdps Guidelines for reference use in class. 

Trainer Notes: Trainers should focus on the interaction cf crops, pests, con- 

'~~ troi measures, and the general envirbriraerit, emphasizing the need 
for a well planned, integratec" pest mnagement system. ^ safe 
use of chemical insecticides should be strongly emphasized as 
well. this session is better when two trainers participate. 
While one trainer is discus sing chemical or non-chemical con- 
trblswith trainees the other can emphasize important points on 
the lilackbbard. 

This sessiori could be followed by a spraying exercise in the 
training garden, if appropriate. 

References^ JCrops Guidelines in Chapter III of this volume. 

Insect Pests of Farm^ Garden^ and Orchard ,^ Davidson, Ralph H. , 
Lyon^ William F. : Wiley Publishing Go. 
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SESSION #3, P. 1 



SPRAYER MAINTENANCE, TROUBLESHOOTING, AND REPAIR 



1.5 hr. Field Sesslbh 



Goals: 



1; 



2. 



To dismantle and reassemble both a knapsack sprayer and 
comptessed air sprayer and discover the function of each 
part experiential iyi 



To troubleshbdt a malf urictlbhlrig sprayer of either type and 
correct the problem. 

To learn how to inaint:iih sprayers to maximize their opera* 
tibnal life atKi mihlmize breakdowns. 



Overview: 



Activities : 



Time : 



In most lesser daveioped coantries, small farmers coramoniy use 
knapsack and compressed air 8P5"§yers to apply pesticides. 
Breakdowns are frequent and sprayer life shortened through 
neglect of routine maintenance procedures such as oiling^ 
cleaning , and replacement of worn parts. Ifi this ses ston, 
trainees learn the relevant skills to help small farmers, 
improve maintenance and troubles hoot common sprayer problems. 



5 Mln. 
20 Mih. 



Trainer explains goals and relevance of the session. 



5 Kiti. 



10 Min. 



Trainees are divided into small groups; compressed air sprayers 
are distributed to each group. Trained should discover how 
the sprayer works and be able to describe the fuhctibh of each 
party including the internal parts such as the one-way valve 
and pump leather. The groups should dissemble and reassemble 
the sprayers, and learn how to decompress the pressure chamber 
prior to opening the sprayer after usage. (Opening the sprayer 
before decompression can cause insecticide to be ejected with 
the released pressure . ) 

Each group identifies the necessary routine maihtehahce proce- 
dures for maxi^jiziiig sprayer life and minimizing break dbvrhs and 
suggests spare parts to have on hand. 

Each group Is given a worn pump leather and worn one-w,ay valve 
to substitute on the sprayers to see wfiat symptoms develop. 
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The above steps are repealed for the knapsack spr.iyer whi^a 
a more complicated model. The group should substitute a worn 
plunger oUp attd worn one-:way valve on the sprayer to see wlvit: 
symptoms- develop . 

• Compressed aLr sprayer and kkiapsack sprayer for each group* 

i 

• Plier^s, wrenches^ screwdrivers for disassembling the sprayers 

ihis unit can be dona expe rieritial ly with little or no input 
f rbm. trainers . 
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APl'LYING PESTICIDES Wmt A SPRAYER 



Time; 1-2 hr. Fteid Session 

Goal : ■ To enable trainees to mix up and ^ply pesticides tfith a aprayer^ 

following recommended safety^ dvjsage, and coverage guidelines. 

Overview: 'iahd operate/, compressed air and knapsack sprayers are cOTTOnly 

used by small fairixiers in developing countrieF for applying pestx- 
cides , often without adequate attentirin to safety and proper 
application. Preferably, this sessioii shbuXd occur at the time 
when leaf faeding insects first become a problem on tfe training 
plots and require ar^ injsecticlde appllc^^ibh. Trainees r.re shown 
how to mix and apply an insecticide with a sprayer. IiJStruction 
in sprayer calibration is included if this is a required job 
skill. 

Activities: 



T;i.me4^ 
5 Min. 

\ 

I ' Min. 1 



Trainees are divided into groups of 4-6 ^ each with a trainer. 
Trainer explains the goals ahH relevc^nce of the Sfissioni 

Trainer dembristrates how to ffi:.x and apply a wet table powder and/ 
or liquid insecticide with a knapsack or compressed air sprayer. 
Pbihts tb cover: 

.Make sure sprayer is In good bper-ating order with no 
leaks© 

iBe aware of the rcJ.ati /e tbxici ty rating of the 
insecticide and its hazards to bees if present. 

.Rea^ label thordUghiy to confirm recommended uses ^ 
dbs^ige^ and vsiinimtmi application to harvest interval. 

.I-tix in a weii ventilated area; pre-mix first in a 
bucket, adding water first; use 8ticker-8prc\^d^;r if 
ne^edw | 

.Wear adequate prottcnive clbthf.rig ; use a mask if 
recommcnaed. ! 

.Don't spra^; on a windy day or against a breeze. 
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• Dph't 8pr< when leaves are already wet or when ratn ts 
likely soon. 

•Thoroughness of coverage needed depends bh location 
of insects and whet her" a systemic or non-systemic 
product is usedi 

• Maintain a steady pace when spraying rows of small / 
plants • / 

•Use good pressure and a fairly fine spray, but avoid ! 
excessive drift. 

•Don't spray plants to the point of runoff i 

• Keep wettable powders in suspension by sfaaktog the 
sprayer periodicaiiyi 

1 hr. Traihep practice inixing applying an insecticide to their 

individual plots where insect damage has reached the economic 
threshold. Water can be used if an insecticide is not needed. 

min. Sprayer calibrafc4oav Dialogue on fehe accuracy^nd suit^ility 

of using generalized dosages (i.e^^ so mahy tablespoons/^^^ 
vs. those reqixirihg sprayer calibrations Sprayer calibration is 
defined* / ' 

2 5 min. - Trainer demoiistrates /the sprayer calibration procedure. 

trainee in each grbup then trial sprays a letxgth^bf row of mea- 
sured area using watfer, and the group then calculates how much 
water would be heeded fbrthe field and how mudi actual insecti- 
cide fbrmiilatibn isjreqatredi 

Materials; .Sprayers -/ 

.Appropriate insecticide 
. ^iticker-spjeader" 

.Measuring tape for sprayer ci. • . ^aratiqii - 

.Plastic buckets .measuring spoons/cups, suitable receptacles 
for measuring water volume ^ sticks for stirring 

.Water _ . _ 

.Pencils, paper for dbirig calibration math 

Trainer Nbt^s^ Sprayer calibration is n-* usually a required sUll unless 
: trainees will be working with herbicides i 

Trainees should be asked to wear appropriate clothing for this 
exercrLse (rio shorts or sandals). 

In subsequent inaintenance sessions, trainees apply insecticides 
as required in their plots. 

References^ X:rop8. Guidelines , sectibh bii insecticides. 
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DISEASE AND NEMATODE CONTROL 
SESSION i!^!^ P. I 



UNDERSTANDING AND IDENTIFYING PLANT DISEASES 



Time: 2 hr. Field Session 



Goals : 



Overview: 



1* 



2. 



To be able to identify the basic characteristics^ of the main 
disease groups. 

To be able to distinguish between insect damage and disease 
damage. 



This session focuses on plant diseases and their impact on 3rteld 
and produce quality. Trainees learn to distinguish between groups 
of plant diseases (viral , bacterial , or fungal) and to identify 
specific diseases. This session begins with a lecturette followed 
by a tour of the training garden to identify specific crop . 
disr:<2ses«i 



Aat±vJLt±CT: 



:rtrae 



5 Min. 



5 Min. 



10 Min. 



30 Min. 



20 Min. 



5 Min. 



Trainees break into small groups; trainer explains the goals and 
relevance of the session* 

Trainer/trainees dialogue to define plant disease and distinguish 
between parasitic and hoh-parasitic diseases. 

Trainer initiates discussion oh the four factors necessary for 
initiation of a plant disesase epidemic (i.e. favorable environ- 
ment, susceptible host, virulent pathogen, tlme)i possibly through 
a skit (see Trainer Notes) i 

Trainer/trained dialogue oh tile diaracterls tic reproduction atsi 
dissemination methods of the_ three main plant dioease agents (fim- 
gus, bacteria, virus) ^ as well as conditions favoring their 
growth. 

Using plant samples, the trainer illustrates characteristic 
disease sighs and symptoms of fiiiigi^ bacteria, aisd viruses. The 
trainer also gives guidelines for distinguishing tetween leaf 
spots, root and stem rots, viruses, bacteria, insect damage, 
nutrient deficiencies, and ridrmal growths 

Break ' 
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SKILL GROUP VII 
SESSION #1, Pi 2 



AS Miri Pield ioui of the tralhlrig garden to identify and discuss char- 

acteFistics of the diseases found. Special attention should be 
paid to diseases likely to be found in the host cpuntry. 

Materials : Diseased plant samples. 

Tr ainer Notes! The role play listed above can provide a^humorous personifica- 

— ™ tlon of the cot.ditlons necessary for a disease to exist in a 

farmer's field. • 

^ This session can be done in the classrocfn with visual aids if 

no diseases exist in the training garden. 

time permits, the trainer may discuss diseases of historical 
^gnificance and worldwide in distribution sUch as ergot, later 
blight of potato, aiiatoxin, and rust. 

tof^rences: Crops Guidelines tn Chapter HI of this volume. 

Plant Pat hology. George N. Agrios* Academic Press 

TradltJjnaFTfeTd Crops,, PC/ICE Manual M-i3, 1981 
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SKILL GROUP VII 

DISEASE AND NEMATODE OONTROL 

SESSION #2, P. 1 



NON-CHEMICAL AND CHEMICAL DISEASE CONTROL 



Ti me : 1-2 Ur. Classroom Session 

.Goal: To develop skills In ciiemicAl and noii~c1i€Ci..«,o V alsease coniirol in 

order to help small scale farmers incref^^iC: M prodaction and 
crop quality. 



Overv iew: 



Activities : 



Time: 



This session dea.Ts with the various hbh-chemical and chemical 
plant disease control methods in frein'os of their effectiveness, 
feasibilityj and implemehtatioh. Sf^^:: K 1 emphasis is placed oh 
hdh-chemical preventative measures _suci» as crop rbtatlbh and sani- 
tation as well as the advantages of integrating non-chemical and 
chemical control methods. Likewise, the relationship between ih^ 
sects, diseases, arid weeds is stressed as wr*.l 1 as guidelines for 
integrated pest management. 



3 Min. 
SMlh.. 



^♦".ate goal and relevance of the S2S3ion- 

Utnlbg cbhcerhihj: what can rea^ nably be c'.ccomplidhed by a good 
disease control program. tt should be noted that while total 
eradication is b'^^ually impot>sible^ the onset of liiany diseases can 
be delayer:! and ♦heir ra,te of de.velbp'aent sioweai Prwention is 
much more feasible than :ure. 



10-30 Miri. Dialogue on the effectiveness^ feasibility, :*nd impleneht atibh 6£ 
non-chemical controls: 

•.Disease res is tant varieties 

• Disease— free seed 
•Crbp rbtatibh 
•Field sanitation 

•Control of hbct plants and insect vectors 
•Improving drainage 

Type of timing bf irrigatibn 
•Rbgulng of diseased plants 
; Avoiding dvercibwdlng 

• S il sterllizatlbh by hcf.t 
iTlllajsco practices 

•Avoiding cultivation of wet plants 
i Avoiding tobacco products when working with 
; eoiarnaceous crops (tomatoes, etci) 



S'lILL GROUP VII 
SESSION //2, P. 2 



lO-'JO Mini 



15-30 Min- 



Materials : 



Trainer N si 



Dialogue the ef f ect I vene.. . . f.asi Si 1 Uy . safety, and imple: 
mer.ca'-ion of chemical controls: 

.FunPtcide seeJ treatments _ ; 
Isoil applied fungicides (PCNB, etc.^ 
;Soil sterilenus tike Vapam, methyl bromide _ 
.Foliar fungicides (non^systemic and systemic) 

MOTK. Tfs helpful to contrast foliar fungicicas with foliar 
insectictils in term, of function, time, ..d economic 
feasibility- 

rHSirarri-cH*^i=»X "'Pols lo. .^.ir... .U,ease p..M..» 

__ iix/aitah]" in the host 

Exampler. of common fungicides, etc avatla'.i.- 

country. 

on clevlsl„g ln«Srite4cor,trcl approach, t ?^ 
.-.isoases; Fla"t samples car> ^ °"^f'n^f ^a^ly bUgHt, 

fj'Sef avatia- . .= ..«»ces a„<i pra3.« rh.l. solu.Ic.s 

^o Che group. 



In subsequent rnaintenanc- sessions 
control measures as needed. 



trainees apply disease 



References : 



crops Guidelines in Chapter Il^f this volume 
Pi JnT-pltl^^S Geo rge N . Ag r J os 
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SKILL G:R0UP VII 

DISEASE AND NEMATODE dONTRDL 

SESSION ii^3, P, 1 



NEMATbDiiS AND THEIjt CONTROL 



Time: 1/2-1 hr. Field Session 



Goal : To be able to recognize nematode daiiia^: the field and to pre- 

scribe control arid prevention measures . rdpriate to sraaii 
fatmers. 

Overview: Nematodes are frequently found in w.-iCm ciimate soils and can f'tg- 

*^^^^9^"?ly_^9?^^_Z^^^^^> especially those of high value vegetable 
crops, sach as tomato, okra , and sqo^sh. 



In this session , trainees : 

1 . Learri the riematbde 's life cycle , means of spread , and sasc<;p- 
tible hosts. 

2* Learti guidelines tor collecting soi i and ro^ samples for 
nematode assay* 

3* identify possible symptoms of ncn'-atbde damage in the fle?d ami 
conditions favoring nematode 
problem??^ • 

^. Examirc the rr at ive effectiveness and ^feasibility of va. ' or.-^ 
nematode racasL es under Most country conditions. 

5. Apply host country nematode control measures, if appropric^t^ . 



Activities : 



Jtmc: 

5 Min. Trainees break into small groups' tr-^i-ncr states zoal arid rele- 

vance of the sessibrir 

20 Min. trainer/trainee dialogue to define nen a'.odes , how they damages 

plants, which type uf plarits are mos*^ suscept ib le , and means of 
sprtadr Above arid belcw grour.d sythr-oms of nematode damage are 
described and dif fereritiatp'* i.- jm oci^^r p^is- J-irrwlge. Ci^emtca? and 
ribri-ciieniical cbntrbls such as crop r'>'- a C -Oi, , re?^ is t ant varieties, 
e.'pop - roots to ourilight, flooding. ^ antagonis'j ic plant- are 
al r discus sed . 
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SIQLL GROUP VII 
SESSION #3, Pi 7. 



5 Min; Summarize session; explain how riematddes cbhtrdls fit", into an 

integrated pest manageraerit systetn. 

25 Min. Orgr.Tiize a field it if'. ritify nematode damage in the train- 

ing garden or us^ visual ai'^*^ if no damage signs can be found. 
If chemical riematbcides arc a recommended practice and a-^^ailable 
in the host country, trainees should practice applying them. 

Matc-riaj^s-U .Examples of nematode damage (field or pictures) 

.Nematocides - vapam, fu- ^^dan^ or meChly bromide 

.Appropriate equipment for safe a:>»:>lic?5t ion nematiocides. 

Trainer Notes: F^,cept fo^- libvibus root k.oc mjraatode damage, a lab diagnosis is 
' usually n. eded for positive c.onfl; lation of nematode prbblems. 

Abbve grbund symptoms such as yel l ^vring, stunting^ ani wlltihg 
can also be caused by other prob . .s ; trainees should be made 
aware of this • 

Nematodes are invis ^le to the naked eye , and the ef ficacy of 
cont'ol measures vaiies and cannot be readily evaluated ; for 
this reason this session tends rb be; ncre theoretical r.han 
experiential. 

Xc chemical nematocides used, the session may have to be 

ext^inded for .5-.' he; - - 

r>.ef ereaces: Crop Guideldiies 
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SKiLL GROUP VIII 
WEra rONTROL 
SESSION #1, P. 1 



INTRODUCTION TO WEEDS AND NON-CHEKICAL CONTROL M ^TOODS 
Time: 1 L/2 hr. Field Sesslbh 

jGoa£ ; To recognize and cr.ntroi annual and perennial wt:eds through ribh- 

cheml cal methods ; 

Overview: Thisi field session provides an orlantatibn to weed . identifica- 

tion, categories of weeds, their ^aethbd bf t^pread^ arid their 
effective non chemical controls. 

Activities ; 
Time; 

4 Min. Divide trainees into small groups; explain goal and relevance of 

the session. 

30 Min. Dialogue on how weeds Ibw^r crop yields. 

30 Min. Trainees distixiguish betVTeen broadleaf and grassy weeds using 

field examplec> , 

10 Min. ^ Trained examine perennials "iW JohiiScngras s ^ Bermudagras s , arvi 

riutsedge to tote their non-3<-*9^ nethods of _ pronsgatibn This 
occurs along w::th dialogue c.J:parihg annuals a^ud p^rdanials as lo 
methods of sptead and control measures. 

5 Min.. Dialogue to identify arid compare various weed contr*»l mettods and 

th(;ir relative feasil>llity and ef f ectiverifc3« na-^Crr host country 

' itions. This should Ip'^lude: burning^ :Lalchlng, growing 

cibps in rows, arid list'^j bjes, machetes;, cult:* vator^i , and herbi- 
cides . 

5 Min. bia!!ogae op pre- an.'t poa n plar,^ ing non-chemif^si we«i cbritrbls 

wh:' ch trainees could ^jBC in ihitv ow.i plots. 

Follow-Up; During subsequent maintenance ses sibris , trainees pract ice identi- 
^ fying local weeds as well as follow tl\e weoc centre" c^uidelities 

developed in this session. 

Materials: .Shbvels arid hoes 

.Examples bf represeritative broadleaf, graf?*"^ annual, and 
perennial weeds; 

Ref ^.rene^ ^ Crofis I,ulA<=>JJLnes , in C r III in t\'*s volume 

Traditional Field Crop ^ICI': Reprint 3, , V O-DO 
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SKILL GROUP_IX 
VEGETABLE PRODUCTTON 
SESSION Pi 1 



PLANTING SESSION ^ D IRECT S E EDED VEGETABLES 



Ttme : 4 hrs. Field Session 

Goal : To develop the skills needed to prepare individual seedbeds and 

raise vegetable crops • 

Overview : T>iis session ^akes place at the beginning of training to provide 

ah experieht i.al basis ^.br the developinent of vegetable gardening 
skills. 

Trainees will practice horticultural skills in indivldtial seed- 
beds that they have prepared. S 3 of these skills, to 
introduced later in training ^ ar<c: listed below: 

.Watering 
.Thinning 

• Cbritr oiling diseases 
and pests 
^Harvesting 

The dimensions of pic r locations are predetermined 

and, if pob.-^ible^ st advance by trainees or staff. 

Following plaatlrj^ iii^ loos ( see Appendl.:) trainee^ prepare 

beds, apply manure an:!/ chomical fertilizer^ mark rows, plant, 
muled ^ and ..water hewly-«eedeti beds. 

ti v'ities ' 



5 M±a; Trainar states goal and relevance of the sesslo^- arid crlerits 

trainee to plot layout. Trainer hands out planting met ions 

to each trainee. 

3 firs-55 Min. As the cj.pAnnes work on thriir individual pl:J.^^, cbe trainer cir- 
culates among the trainees observing arid c J^n.vjertiiig on their 
work. 

Materials4^ .Planting Instructions 

.Shovv*is 

o Ho es 

.Rakes ; 

.Fertilizer 

.Manur(^ 

.Meter sticks 
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SKILL GROUP 
SES^fON #1, P. 2 



;w, ^.cr-f V cans _ _ 

.mcc'f at ' a> spoons i caps foL' chemical fertilizer 

-m\ilci; 

wpf^clbar rows > buckets , or appcopriate containers tor 
carrying manure and fertilizer, - 

Trainer NcLes : The Lir.frier may find it heipfai to prepare a raised ted befc 
the session as a model for trainees who are unfamiliar vdth 
this horticuiturai procedare* 

JReferences: Refer to sample written Pjiahtihg Ihs^iructibns iri Appendix. 
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Activities; 



PLANTING CUCURBITS - FIEm^SSXQN 



Smhh GROUP IX 
VEGETABLE I-^IODUCTION 
SESSION #2. P, 1 



Time: 2 hrsi 



Goal: 



Overview: 



To develop the skills needed 'to prepare individual plots and 
raise cucurbits crops* 

This session takes place at the beginning of training. to pro- 
vide ah experiential basts fcr the development of skills in 
growing hbst-cbuntry cucurbit tropsi 

The dimerisidnB of plots atrf their locations are predetermined 
arid, if possible, Ptaked out in advance by trainees. 



Time 



5 n±n. 



1 15 ;^^Cn. 



Hater^r^ls^ 



Trainer states goal and relevance of the session ard oriels 
trainees to plot layov.t. Trainer handt out planting instruc- 
tions ^ . each tra ihee 

As tb- traineas work oh tlieir individual plots, trainer circi- 
lates a^ng ttaluet^ observing and cbminenCiiig on ^;heir work* 

ntiiig Instructions (see example "la appeirflx) 



.Hotis 

.Ff T k.lz<^r Mir mahuifi/cbmpcflt 

■^1* Sl^I 3 i O V '? 

.Watf^rih', fzy/or 
.Measuri^L.:^' ciioa, cpoons 
•Seeds 
.Mulch 



i> i 
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DIRfXT SEEDING PRTMGIPtES^^ 



Time : I hr; Claiasroom Session 



SKILL GROUP IX 

VEGE TABLE _ PRODUCTION 

SESSION #3^ ^. 1 



Goals ; 



OveiTvlew: 



Act ivl ties : 



Time; 
2 Min. 
40 Min. 



1. To develop basic gaideiines for seed 5pacin<? , planting depth 
•racing, planting depth, and planting Vat cerns appropriate to 
cif ic crops and host nc.intry conditions - 

anderscand thz impbrtauce of thlnalng garden crops as an 
Hgral part of good crop management, 

3. To be able to 'culat;: the amount of seed needed to plant a 
given area cf fields 

This session builds on the trained' previous planting exfierierice 
in their training plots. Having planted several kinds of seeds 
at varyiix^5 depths and spacing^ trainees now learn the technical 
hows and whys behind it. 

Trained also liarn how to calculate the weight and nuiflber of 
seeds need'^^^ to plant a given area. 



I'he traivit:): statfis goal ^ and r elevance of sa ision- 
Qiies. i5ii and an&s^er session on: 

.Factorb af ^<eci:ing pifr ri-zing depth; '-"Gil texv^ure , ?iois- 
ture avaiiaDiiity, seed size, and 'ed type ivj^nocoti 
dicot). 



.The suitability of differelrit plahtitvg MtteriiB to var- 
iooB crops r single row, wide ro. , brorul cast^ equi- 
distant , hill (cluster) plantings, and cdmi>anion 
plant itig ( intercropping ) • 

• In^row and between row spacing lequireiy^ehts as deter- 
mined by >laht spread and cultivation ptactices. 

• The necej; Jity/of 6v irplanting direct s^^eded vegetable ■ 
crops in contrast to direct seeded field crops, con* 
sidering tive seedling survival rat' r: ^zid 2iea of 
land plant su 



EKLC 
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SKILL GFOhT tX 
SESSieN #3v Pi i 

/ 

.The impbrtahcfi of thiiiriing small area garden crops to 
obtain maximum yields and to redace couipetltlon and 
disease . 

iG Min. Trainer presents and solvei - ^ lore) sample seed caicola- 

tion problem with trainees- 



Sample: How \nnny grams of radish seed are needed to plant 
a i 8 meter bed, if seeds are to be spaced every 
20C5S tn rows 20 cms apart? (See Grops Gaide- 
lines: Calculating How Much Seed to Buy). 

8 Min. Summary and review. Trainer distributes additional seed catca 

la t ion problems for trainees to work on after hours. 



Materials ; Seed calculation problems 

Traine Notesj_ Trainer should present seed calculations and thinning as inte- 
gral parts of good crop management. It is important to empha-; 
p,ize that thin Irig is ah bh-gding process which trainees will 
practice ao needed durlhj^ subsequent maintenance sessions. 

References ; Crops Guidelines^ , Chapter III of this vdluine. 
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SKILL GROUP IX 



VEGETAiJK PRODUCTION 
SESSION ^5*4, P; 1 



YEGETABLE^ CHARACTERISTICS 



Time: 2 hrs. 



Classroom Session 



Goals : 



Qver vlaw4 



1. To describe vegetable characteristics to be considered in 

SLpproprlate c^bp types (l»e. tomatoes vs. 
maize) to plant in a giveti fartniug situation; 

2. To describe vegetable characteristics to be considered in 
selecting appropriate crop vari e ties (lie; bush beans vs. 
vinitig bean v^ to plant in a specific farming situation. 

3. To select 3f prbprlate crop types and varieti® to plant in 
a given pr-^'^lem/situatlon based on the above cfitertai 



This session .luses on vogetabie adaptation, nutritional 
valuesj mariA* liht requirements^ and varietal characteristics* 
A prbblem-soj^ .ng exercise— is introduced so that traine*^ prac 
tice select! suitable types of varieties of vegetables to 
plant urder viiryihg fcst country conditions, this is a good 
setting for [..reseating sp?;cific information on climatic coidi- 
tibns and ■.lie type ,and varieties of vegetables grown in the 
host country. 



?\ctivitie8; 



rime; 
2 Min. 

50 Min. 



Trainer states goals and relevance of the session; 

Trainers /trainee^ discuss factors to be considered in selecting 
appropriate types b€ crops (iiei spinach vs. tomatoes) in rhe 
folic wing sit^vatir-^s : 



3, 
5 • 
5, 

7. 



Climate^ requirt-rnents (temperature ^ moisture, day length) 
Nutritional value 

Botanical classification (families) 
Sbil factors 

Management and capital requirements 
Acceptability 

Ultimate purpose (market , home consumption fresh or 
preserved) 

Marketing, perishability factors' 



- 84 - 



C" 



SKILL GRPUP IX _ 
SESSidN ^?4, P. 2 



30 Mid. 



10 Miri, 



2 0 Mln. 



10 Htn. 



Materia] s ; 



Trainer hands out a list of varieties which trainees have 
planted in the training garden. Trainer/trainees discuss the 
terminology and importance of varietal characteristics and 
develop a list of those to be considered in selecting appropri- 
ate varieties for a specific situation. Trainees suggest spe- 
cific situations. Which could limit a farmer's chc^ce of varie- 
ties. Characteristics to consider: 



i . 
2, 

3. 



9. 



Size, shape, color, tiste ^ , " , i- i , 

Other physiological features (suchas thick skin, low wate| 
rnnr^nt. absence of seeds* etc.) ; 



conr^nt , absence 
. ^ 1 <5 ranee 

Gro'- f ^ habit 

Time to maturity 

Disease , insect re^3istance 

Resistance to physiplogical disorders 
Hybria v-, open-pollinated varieties 



Trair.er/ trainee discuss local sources of information for recom- 
mended varieties. 



Trainer asks trainees to coosid^r how and why vegetable charac- 
Certstics should be used ±n faV. and garden planning. 

lirainer distributes problem statements involving the selection 
of vegetable types and vartotie>= under varying host country 
conditions. Trainees work in small groups to: 

t. Make appropriate ■ select iomi bas n the guidelines dis = 

russed^ in this session and /'or 
2 Generate a list of questions ( pertaining^ to each problem 

statement) which trainees would f i rs I: h^e . to answer in ■ 
: order to have enough information to se . . ct appropriate crop 

types and varieties . . 

Small groups share thei ' decisions and questions with the other 
tiraiftees/traine 



il.Ist of train! ''^ 
icharactv«5risr;tcs 



crops varieties aad ttteir 
le).* 



References; 



Problem statements concerniiig c :op ealecSion 
^ragB _Ga±dellnes in Chapter III oi: this -olume 
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SKILL GROUP rx 

V EGE TAB LE _ P RODU CTIO N 

SESSION ns-, P. 1 



PU\JiTING ^WEET^QTATO£S-^-^; 



Time : 2 hrs. 

I _ ■ _ _ 

Goal : To develop the skills needed to prepare Individual sweet potatoes 

planting beds and plaritj sweet potato vine cuttings. 

Overview: Sweet potatoes an/ ,:r<^5wrt thrpughbut the tiropicSj where they 

thrive in the high ^ mperatures; Whi^- they are grown nsainiy as 

a carbohydrate source, the tubers are _t;.h excellent source of 

, v|tafflin A; sweet potato leaves ave also a highly nutritiora food 
j v^ich can be g^Jthered without harming the tuber crop growing 
underground* 



This session takes place at the beginning of training to provide 
'§ri experiential basis for the development of skills associated 
with vegetative prbductioh of i:ul";ars . 

The dimensions of plots ancV their locations are predetemined' 
and, if possible, stftked ouv^ in advance ?r§i?^^_*5r 
Utilizing print^ planting iastructions^ trainees prepare plant- 
ing ridges i apply fertilizer^ and cut and transplant sweet potato 
■ vine cuttings. 

■ f 

Activities 
Time: 



5 Min. Trainer states goal and relevance of the session^ and orients 

trainees to plot layout. Trainer hands out planting inatructions 
to each trainee* 

45 K' Aftet applying fertilizer to plant rows, trainees prepare broad, 

fiat planting ridges* (60cm wide by 2Dcm high) the length of each 
plant rbi^. 

-5 Min. If appropriate, trainees make vine cuttings frcro nearby sweet 

potato plot* Otherwise, rra.^r.^r provides cuttings for each 
trainee. 

3D Min. Tra^inees plaiit vine cuttings in their beds, and water according 

to soil moisture cbhditibhs. 

Materials: Planting Ins tructibns (see Appendix) 



.Hoes 
.Shovels 

.Chemibai fWrttitzer 

.Pocket knives (for cuttitig^)^' 

.Sweet ; potato vine cuttings (i^ necessary) 
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SKILL GROUP IX 
VEGETABLE PRODUCTICN 
SESSION #6, P; i 



TRANSPLANTING - FIELD SE SSION 



Time: 4-5 hirs. 

Goals : 1. To understand the fundamentals of transplanting vegetable 

seedlings (l,e., what, why, when, and how), 

2 - to master the skills needed to transplant vegetable 
seedlings into a raised bedi 

Qvervlcv: Tnis session takes place at the beginning of training to pro- 

vide an experiential basis for the development of skills in 
transplanting host country vegetable crops*. The trained pre- 
pare raised beds during a preceedihg session. 

After seeing a transplanting method demons tratioh by the 
trainer, trainees transplant vegetable seedlings into thslr 
plots. Printed planting instructions guide trained through the 
steps of the operation^ which include the fbllbwihg: 

.Making and applying a starter fertilizer sblutidri 
.Making and applying cutworm collars 
.Deep-setting tomatoes 
.Applying chemical fertilizer 
.Staking 

.Mulching and shading 

Activities : 
Time : 

2 Min. The trainer states goals and relevance of the session. 

Trainees divide into small groups; one trainer is assigned to 
each group to discuss the following: 

•Uhy transplant? Advantages and disadvantages? 
• .Which vegies are/are not transplanted? Why? 

.When to transplant? Time of day and stage of growth? 
^Hardening and blocking^-n^hat ^ when ^ why^ and how? 

30-45 Min. One trainer presents a method derabhS tratioh to each group, cov- 

ering the following points: 

.Pros and cons of transplanting 
.Marking final spacing in plot 
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SKILL GROUP IX 
SESSION //6, Pi 2 



.Prei5aring and using starter fertilizer solutions 

Fitting transplants from nursery seedbeds or boxes 
iMaking and applying catworm collars 

•Setting out plants, including the "deep set" vs. "trench" 

method of setting out tomatoes 
^ .Applying rij.trbgeh and phosphorus (b?P) or nitrogen^ 

phosphorus, arid potasisium (NPK) fertilizer around each 

plant _ _ 

.Making a shallow water catchment around each plant (except 

in high rainfall conditions) 
•Staking tomatoes 

.Shading plants temporarily (paper hats, cones, or local 
material such as banana leaved) 
•Mulching - 
.Watering 

3 Hrs-t5 Min. Trainer hands oat transplanting instructions. Traine® trans- 
__to plant seedlings into prepared raised beds. Trainer circulates 

3 Hrs-'30 Mih. ^I^9?^g the trainees observing arid arisweririg 
quest ions . 

Mat eri a l s : .Written planting instructions (see Appendix) 

.Transplants 

.Materials for collars arid shade hats (newspaper, banana leaves, 

etc. ) _ _ 

.Measuring spoons /cups tor chemical fert ilizer 
.Mulch 

.Fertilizer and /or manure, compost 
.Stakes (at least I60cm long) 

.Hoes, rakes and shovels if plots are to be prepared during the 

session '_ 

.Starter fertilizer solution for method _ demons cration (trainer) 
.Watering cans for making starter fertilizer solution (trainees) 

Trainer Notes : The double digging method is well suited to transplant seedbecjis 
since _nipst of the crops are--. dee pr If trainees are to pre" 

pare double-dug transplant Beds before or during this session^ 
allow at least one hour extra for this exercise. See Iriterisiv 
Vegetable Gardening for guidelines on double-digging. 

See the Crops Guidelines for instructions on making and using 
starter fert tit zer solut ion ;_. 

Trainees should organize themselves to mix a large batch of 
smarter solution during the session. 

Manure tea could bes substituted for the above solut ibi>| but 

s hbu Id be pre pat ed at le as t one we ek before t he s es s ion so t ha t 

it is weli-steeped i 



ve 



References ; Crop s Gu id el i n es^ 

Soils, Crons^ 

Intensive Veietabie Gardening PC/ICE #25 pp. 110-113 



Soils, Crons, and. Fertilizer Manual PC/lCE #R8 p. 126 
Vetr 
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SKILL GROUP IX 
VEGET ABI£ PRODtJeriON 
SESSION #7, Pi 1 



5EEbBED (OR SEEDBOX) - FIELD SESSION 



'tme: 1-3 hts. . 

(Depending on whether seedbeds and/or seedbbxes will be used; extra time 
is needed to construct seedboxes.) 

;aaX: To prepare individual nursery seedbeds or boxes arid plant appro- 

priate crops under conditions suitable for raising vigorous trans- 
plant seedlings. 

iverview; this session takes place at the beginning of training to provide 

ah experiential basis for developing skills in raising transplant 
seedlings. 

Trainees prepare^ fertilize, plant, water, and mulch seedbeds or 
boxes according to printed planting instructions. 

_<^___ 

(If nursery seedboxes are an appropriate host country practice ^ 
boxes can be constructed before or during this session). 

.ctiviti&s4^ 

^fi^. Trainer states goal and relevance of the session. 

\Q M±n. Trainer/trainees discuss pros arid cons of raising seedlings in 

nurseries before transplaritirig. They compare the inerits and rela- 
tive suitability to host cburitry conditions of in-the-ground seed- 
beds and seedboxes (flats). 

Trainees develop list of specific guidelines for starting trans- 
plant seedlirigs, drawirig as much as possible from previous plant- 
ing exercises. Poirits to be covered include: soil mixes, ferti-- 
lizer use, dampirig-off control, seed spacing, row spacing^ plant- 
ing depth j wateririg, arid pre- and post-emergence mulching. 

0-90 Miri. (If seedboxes are to be used, trainees come up with an appropriate 
desigri arid cbristruct individual seedboxes) i 

:0 Miri. Trainees prepare soil or an appropriate soil mix for nursery, 

apply arid work in fertilizer, and mark rows. 

d Miri. Trainees plant and water seedbeds, or boxes; they apply a furigicide 

drench to control damping-off (if appropriate) arid a pre-emiergenQe 
tttuich to conserve moisture and prevent seed washout. ^ 

- 89 - 

3B 



ERIC 



55KILL GROUP IX 
SESSION #1, Pi 2 



Materlal g^ i Seeds 

.FerCTtizer 



•Mulch 
• Hoes 

•Watering cans 

•Planting ins truce ions (see Appendix for example) 

Optional: Seedboxes or materials for contructing them: 
Hammers, tiails, 1" lumber, bamboo, or 

appropriate local materials. 

Soil mix materials: Sand, clay, sawdust, rice 
hulls, rotted coconut husks^ compost, manure^ 
etc ; 



Fungicide for soil dreach 

Trainer Notes: If this training program is to be followed immediately by 

another program, trainer may wish to schedule this session so 
that transplant seedlings grown by first group will be available 
for second group's transplanting session. Seedlings should be 
4-6 weeks old. 

this session incorporates skills frbra several other sessions 
(such as fertilizer use and disease cbritrdl). For instance, 

trainees should calculate the aiiidurit of fertilizer needed per 

seedbed (based on a kg/ha or lbs • /acre dosage rate) , if the fer- 
tilizer math session has already been held. it may also be 

■appropriate to sterilize the soil or use other damping-off con- 
trols (such as a captari dretich) on the seedbeds. 

Trainees continue caring for their nursery seedbeds during the 
subsequent maintenance sessions: watering, weeding, and thin- 
ning them. 

References: Crops G uidelines - -- 

Soils, Crops, and Fertilizer Use pp. 19-36 
Intensive Vegetable Gardening pp. 108-110 
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VEGETABLE PRODUCTION 
SESSION #8, Pi i 



'tANTS 



time:. 1/2-1 hr. Classroom Session 

TKis session enables trainees to calculate the number of trans- 
plants heeded to plant a given field area at given spacihgs, the 
amount of seed required, and the seedbed area requirad. : 

This class session deals with transplant math arid reviews trans- 
plant production guidelines developed during the riursery seedbed 
planting exercise 



Trainer explains the goal arid relevance of the session. 

Trainer shows trainees as a group how to calculate the number of 
transplants needed for a given field size and plant spacing, the 
amount of seed needed, arid the seedbed area required. 

Trainees divide into 3 groups baied on their perceived math pro- 
ficiency and work bri practice problems i 



Review of guidelines for raising transplants. 

Blackboard, chalk 

Several practice transplant math problems 

Trainer Nbtes^: Trainees should be able to generate trarisplarit-raislng guide- 

~ lines by referring back to the riursery seedbed planting exercise 

(if this session has been included iri the progratn). 

Trainees should be given several transplant math practice prob- 
lems to work on outside of class time. 

^Ref^rences : Crops Guidelines 
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Goal: 

Overview : 

Activi^i^^ : 
Time: 
2 Min. 
10 Min. 

18-30 Min. 

10-15 Min. 
Materials: 



SKILL GROUP IX 

VEGETABLE _ PRODUCTION 
SESSION P. 1 



STAKING AND PRUNING TOMATOES - FIELD SESSION 



Time: 1 hr. 

Goais : To enable trainees to: 

1. Compare the pros and cons of pruning tomatoes (vs. tidt prun- 
ing them) as well as of other methods bfpruningand staking. 

2 . Properly prune ^ stake , and tie tomato plants » 

Overview: This session, covers the pros and cons of shaking and pruning 

tomatoes while providing practical experience for the trainees i 
Emphasis is placed bti apprdprlate staking and pruning methods 
used in the host country. After the trainer demonstrates stak- 
ing, tying, and single and multiple-stem pruning, trainees prac- 
tice bri their own tomatoes. 

Activities'^ 
".Time: 



5 Min. Trainer states goals and relevance of the session. 



10 Miri. Trainer/trainees discuss the pros and cons of staking arid prun- 

ing Trainees brainstorm staking materials available iri hbst 
country. 

20 Min* Trainer demonstrates appropriate methods bf staking, tying, and 

ipruning tomatoes. Points to cover include: wheri arid hbw to 
stake (cage, tripod, single stake); tying techriiques; when . to 
prune; single^ and multiple-3tem pruriirig; removal of whole 
suckers vs. removal bf grbwirig tips brily. 

25 Min. Trainees stake, tie, arid prurie their own tomatoes (and continue 

to. prune on an as-needed basis throughout the remainder of 
training). 

Materials: .Stakes 

.Stririg, maize leaves, or rags (for tying) 
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SKILL GROUP IX 
SESSION //9, P. 2 



Trainer- NoL&s : I^^^lly^ should be staked right at tranisplanting tiffie 

to avoid damaging roots of estaiished piantsi 

If training program includes a tomato transplanting exercise, 
the pruning session should be scheduled 4-5 weeks after that 
exercise, when plants will be at a "pruneable*' stage. 

This session could be used as a peer-teaching exercise in whici 
trainer "pre-trains" a few trainees who then organize and carr] 
out this session for their peers i 

R eferences : Crops Guidelines 
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SKILL GROUP IX 

VEGETABLE PRODUCTION 
SESSION 9l0i P* 1 



SUN DRYING FRUI TS AND VEG ETABLES 



Time: 



Goals : 



1 hr. classroom time fbllbwed by 1 hour of method demons t rat ions 

1. To understand the basic prtncipies of preserving foods (eispe- 
cially vegetables and fruits) by sun drying, 

2. To understand the importance and practical application of the 
four steps in food drying: Pre-dryihg treatment, drying, 
post-drying treatment, and storage, 

3. To sun dry fruits and vegetables using appropriate local tech- 
nologies. 

4. To practice teaching appropriate food drying technologies 
through method demonstrations, 

f _ _ 

This session fits in with sessions on harvesting and storing food 
crops; it challenges the trainees to consider ways to ensure a 
continuous supply of stew and sauce ingredients, especially in 
areas where crop production is limited by dry or cold seasons, 

the learning in this session is largely self-directed. While the 
trainer may wish to orient trainees to available references on 
food dryings responsibility for researching and teaching each- 
other about the various techniques rests with the trainees. This 
allows trainees to become involved at various levels in the 
teaching/leltrtiing process and to practice extension techniques 
while learning about food drying. 



Activities : 

Time : 

2 Mill. 

30 Min. 



Trainer (or project leader) presents goals and relevance of the 
session. 

Trainer/trainees dialogue to develop an understanding of the 
entire process, as well as the importance of each of the basic 
steps: pre-drying treatment, drying, post-drying treatment, and 
storage. Trainer/trainees discuss the advantages and limitations 
of solar drying. Trainees discuss applications which they have 
ieen, used, and/or expect to find in their host country, 

*See Trainer Notes for explanation of "project lesader". 
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SESSION SlOi P. 2 



Trainees divide into groups c)f 3-5, Each group works with brie 
project leader to plan a self-teaching session on a single 
aspect of sun drying foods; Examples of projects niight be: 
designing and constructing a solar food dryer from local tnateri- 
ais| drying foods in the traditional manner; sulfuring fruits ai 
a pre-treatment method; blanching vegetables as a pre-treatment 
method; etci 

Each group then has up to one it) week (or as time and weather 
permit) to learn about and practice its particular food drying 
technique. In addition, each group of trainees organizes to 
present a method demonstration of its technique to the others 
one (1) week later. 

Project groups present their method dembnstrattoni After each, 
or as trainer/trainees critique it according to criteria such ai 
those in Core Handout VI - 2 - A, 

0 - - - - , - - - . - 

As needed by project groups; the following items may be 
included: 

^Vegetables arid fruit for dryirig 

•Traditional dryirig equipmerit (straw mats, trays, etc) 
•Loosely wbveri cloth or riettirig 

iScrap lumber, bamboo, or other building materials 
•kettle (for blanching) 
iSubi.med sulfur 

itemon juice or ascorbic acid, etci 

ii Trainees who lead the various project groups are referred tc 
as "project leaders^*' in this lesson piani Several days be- 
fore this session, trainer should solicit several volunteers 
to act as project leaders. (The number of project leaders 
needed depends on the size of the training groups This ses- 
sion is based bri one project leader for every 3^5 
trainees^) 

2 • Prior to the session , trainer arid prbject leaders should 
. plart a brief introductibri tb sun dryirig fruits anU vege- 
tables, tb be preserited duririg the first 15 miriutes bf 
class. During this planning sessibn, project leaders shbtild 
also select food drying projects which they wbuld like tb 
work bri with their grbup bf trairiees^ 

3i Trainer should work closely with project leaders throughbut 
this sessibri, iricludirig the self-teachirig sessibris arid 
method detflb preparations which they are tb facilitate^ This 
is a gbbd bppbrtunit^ for trairiees tb practice prbblem- 
solving skills as they organize (arid prbcure) their re- 

. souTTces to conplete their projects. 
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SKILL_ GROUP IX 
SESSION #10, P. 3 



4. « In critiquing each other's method dembrtstratlbhs, tralneeig 

should focus bti the effectiveness of each as a teaching 

tbbl^ as well as bh the ptesenter's skill in cotmnunicating 
with the "audience," 

References; Preserving. Fbbd by Prying PC/ICE Manual M-IO, 1980. 

Retnbfe ^reas -De velopment Manual PC/ICE Manual ppi 417-437 
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SKILL GROUP IX 
VEGETABLE PRODUCTION 
SESSION #11, P. 1 



SEED QUALITY 



Time: 1 hr. Classroom Session . 

Goai: To, acquire the skills arid knowledge needed fo visually evaluate 

* seed quality and to maximize the storage life of seed. 

OverView; In this session, guidelines fox visaally evaluating seed quali- 

' ty and for prdldtiging the viability of stored seed are dis- 

cussed. Trainees are asked- to evaluate the quality of several 
seed samples of varying quality. 

Activities r ^ 

Tlmel -i^ 

2 Mill. Trainer states goai anl relevance of the session. 

8 Mill. Trainer presents brief lecturette on seed structural character 

istics (i.e. embryo; germ, etc.) and their relation to seed: 
viability. Trainees examine seed samples. 

15 Min. Trainees are giVeri seed samples of varying quality (i.e. 

broken seed, moldy seed, shrivelled seed, weevil infested seed) 
and are asked to derive visual guidelines for evaluating seed 
quality. The problem of internal seedbocne diseases is dis-- 
cussed. 

10 Min. Trainer/trainees discuss factors affecting seed viability. 

15 Min. Traitler/trainees discuss practical guidelines for prblbriging 

" seed viability under tropical conditions. 

Material s: .Seed samples with various defects such as weevil damage, 

cracks, etc. 

.Healthy seeds for trainees to examine structural characteris- 
tics and compare to damaged seed. 

Crops Guidelines 
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SKILL GROUP, I» 

VEGETABLE PRODUCTION 
SESSION *12^ P. > 



tlNATiON TEST 



±me: 45 mtn. elassirbom ^Lab Session 



To coaduct a seed germlnatloh test in order to determine seed 
' viability. 

^ervtBw: Seed viability is_largely determined by the source^Qf^8|ed^_ the 

means of collecting it^ and the conditions under which It ts 

stored. All of these factors often result tn seed of dubious 
viability fbr small farmer?! in the third world. This_ session 
teaches trainees a simple technique for testing seed, viabtttty 
before planting. 



Ime : 

^in. Trainer states goal and relevance of the session; 

, Hin. Trainer/trainees discuss the importance of testing for seed via-- 

biiity. • 

0 Mill. Trainer demonstrates a germination test, then distributes step— 

by^step instructions for trainees to follow. 

:d Min. Each trainee sets up__a gerrainatton te^t which he/she monitors 

over the liext few days until completion. 

f Min. Trainers review and summarize the session. 

lat&riais: .Newsprint or burlap for wetting and wrapping seed 

.^^ater 

.Seeds _ , * 

.Written instructions. 

.Waterproof pens for labelling, individual germination tests 
.Plastic bag for storing ttainees* tests 

rralner Nnre^= Use 50 or 100 seeds so a percentage of germination can easily 
calculated. 

Have trainees perform individual tests. If not possible, have 
them work in small groups. 

Set aside a few minutes three to four days later to observe and 
record results of germihatibri. 

This exercise should follow as closely as possible the exercises 
on see.d storage^ quality, and production; 

Crops Guidelines 
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VEGETABLE PRODUCTION 
SESSION #13, P, 1 



SEED J>RODUeTiON 



Time: 1 hr. Classroom and Field Session 



Goals : 



Overview: 



1. To develop skill in selecting plants from which seed will be 
saved for replanting. 

2. To harvest and process seed in presparatlbh for stbrage.r 



in many developing countrless^ Sigh yielding, seed of good quality 
and local adaptation mayhot always be available, especially at 
the village level. Small-scale farmersmay cpllec^ seed from lo- 
cal varieties but often use ihapprbpriate criteria in selection. 
This session identifies appropriate criteria for collecting and 
saving seed and allows trainees to practice proper collection pro- 
cedures oh their own vegetable crops. 



Activities: 



Time ; 
5 Mih. 
25 Mill. 



15 Min, 



15 Min. 



Materials: 



Trainer states goals and rel<*vance of the session. 

Trainer /trainee dialogue on the pros and cons of home vegetable 
Seed prdductidn; how and when to extract seeds from annual, bien- 
nial, arid perennial, self-pollinated, and crosc-pbllinated crops; 
selection of plants for seed production, and criteria for cbllect- 
irig and extracting seed. 

:r^tion: After trainer demonstrates prbper tech- _ 



nique for collecting tomato seeds and fesrmenting them to cbhtrbl 
bacterial canker, each trainee prepares his/her own ferraehtatibh 
jar. 

If apprbpriate, trainees proceed to field where they practice 
extracting seed from mature vegetable crops. 

•Mature tomatoes arid other mature vegetables (from which seeds can 
be extracted). 
.Kriives 

.Mixing cups and spoons 
.Seed envelopes 
.Small jars 
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SESSION Pl3y P. 2 



Trainer Not^s^ : Seed product ion can be a risky basinesSi possibly ericouraglrig 

the spread of seedborne dis?eases and reducing overall seed qual- 
ity, if available and inexpensive, farmers should be ericduraged 
to use good quality commericial seed. 

References : Growing and Saving Vegetable Seeds, Rogers, Marc Garden Ways 

Publishing Go^ 

Grops Guidelines 

the Self-sufficient Gardener ^ Seymour, John, Dbubleday and 
Company, Inc., pp 91-94 
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SKILL GROUP IX 

VEGETABLE PRODUCTION 
SESSION VlAi P. 1 



X^DEN PLANNING EXERCISE 



.me: 4-6 hrs. (2-4 hrs. Independent work, 2 hrs. Classroom Session) 

,al: To plan the inputs and activities involved in the management of 

a garden project in the hostcountry. 

rerview: This exercise takes place during the final week of training. 

and helps trainees assimilate and apply many of the skills and 

concepts covered throughout their training: vegetable produc- 
tion management, nutrition^ arid project planning. 

Focusing on^a problem/situation appropriate to their future job 
assignments, trainees work in small groups to design garden 

management plans, taking account of various "givens": host 

country specific data on climate^ soils, available inputs, pest 
and disease problems, marketing factors, and other management 
constraints presented in the problem. ^ 

:t£±vities : 
fcme : 

Hin. Trainer states goals and revelance of the session. 

5 Min. Trainer distributes garden planning situation to trainees. 

(See sample iSarden Planning Exercise, following this lesson 
plari.) Discuss briefly to ensure that everyone understands the 
assignment. Point out specific resources which trainees may 
find useful for this exercise. ' 

-5 i^rs. Trainees work iri small, groups to dev_e4op appropriate plans . 

Trainers remain available for consultant if necessary. 

I^r. Each group presents its plan to the full group for feedback. 

atertals: . Apprbprfate Garden Planning Exercise prepared by trainer and/or 

trairiees. 

rainer Notes: Alternative problem/situations : 

.Desigri a garden project for a local primary school which would 
serve initially to train children in vegetable production and, 
later, to supplement the school lurich program. 
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SKILL GROUP IX 
SESSION #14i P. 2 



ibeslgn a year round Tnanagement plan for the _tralhlrig site 
land, including training gardens, and use of land between 
prog rams i 

Crops Guidelines 

Available agricultural, nutritional^ and marketing references, 
especially those relevant to host count ry conditions. 

Example of a Garden Planning Exercise 

You are working with a village wdnujn's group of twenty members 
planning to grow vegetables for mi^ of the following market 
situations: 

1. Nearby hotel - during the tourist season frequented by 
British arid American tourists • : 

2. Lbrig distarice market (300 kilometers away in a major 
capital) . 

3. Local market (10 miles away) 

4 . Home consurap t ion 

Local climatic conditions : Rainfall^ SOOmm/year, falling Apri 
- September, the rest of the season is dry. However, you 
should count onhandwatering your crops from a riearby well. 
Elevation: 6000 feet ^ tempBrature, daily highs in 80*8, lows 
in 50 ^60's. Soils, low in N,P,K. 

Locally^ a dapted vegetables: Cabbage, tomatoes, eggplant, pep- 
per^ sweet maize, greeri beans, squash, lettuce, spinach', car- 
rots/ beets, briidris, radishes, brocolit, cauliflower, pbtatbee 
hot peppers , peanuts , peas , collards • 

Available Fertilizers: 10-20-10, 15-15-15, 46-0-0 (Urea). 
Your mission, should you decide to accept it ^ is as follows: 

1. Choose 5-6 vegetables suitable to your gardening situ- 
ation. Justify your choices. What varietal charac- 
terisitcs should you consider when choosing varieties 
of each vegetable? 

2. Decide amount of land you will heed for your project; 

3. List all the inputs you will heed, arid the general 
quantity of each. 
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SESSION #14, P; 3 



4. Choose one vegetable and describe how you will plant_ 
it to assure a unifdriD flow of produce* Give a sample 
planting/ harvest scheduler 

In addition., you should answer the following questions: 

1. Where will ybii get your equipment/inputs? 

2. If you need tnoney for purchasing equipment, where will 
this come from? 

3. How will you involve the women in planning this 
project? 

4. How will you harvest each of your crops? - entire 
plant at once, leaf leaf , stagger^ pickings 
according to varieties? 

5. Which crops would be dried or otherwise preserved? 
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SKItt GROUP X: A 

TRADiTiGiNAt FIELD CROPS OVERVIEW 
SESSION tii Pi 1 



PLANTING-CEREALS - FIELD SESSION 



Time: 2 hts* 



Goal: 



Overview : 



To develop the skills heeded to prepare individual plots and 
raise cereal crops. 

This session takes place at the beginning of training to pro- 
vide an experiential basis, fbt the development of skills in 
growing host-country cereal crops. 

The dimensions of plots aridtheir locations are predeterraihed 
and^ if possible, staked out in advance by trainees. 

Trainees prepare, plant , fertilize and water cereal plots 
according to printed instructions. 



Activities: 



Time: 



5 Mill, 



2 hrs. 



Materials: 



trainer states goal and relevance of the session and orients 
trainees to plot layout. Ttairiet hands out planting instruc- 
tions to each trainee. 

As the trainees work on their individual plots, trainer circu- 
lates among trainees, observing and commenting on their work. 

Plaritirig Instructions (see Appendix for example) 

.Meter sticks 
.Hoes 

•Fertilizer or manure i 
.Watering cans _ _ v 

.Measuring cups, spoons (for chemical fettilizer) 

•Seeds 

As cereal s^ed is characteristically hardy, and usually plant- 
ed over large^areas^ meticulous land preparation as practiced 
in vegetable garden plots is impractical and unnecessary. _ 
Trainees should prepare their cereal plots with a mlnumum of 
tilling^ 

If the soil is very dry, sprinkler irrigation can be used in- 
stead of hand watering to save time^ 
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SKILfc JSReUP X: A 

TRADITIONAL FIELD CROPS OVERVIElf 
SESSION #2, P. i 



PLANTING PULSES - FIELD SESSION 



Time: 2 hrs. Field Session 



Goai: 



Overview: 



To develop the skills needed to prepare individual plots and 
raise pulse crops. 

This session takes place during the beginning of training to 
provide ah experlehtial basis for the development of skills in 
growingpulse crops in host countries. The dimensions and loca- 
tions of plots are predetermined and, if possible, staked oat 
before the session by the trainees. 

Trainees prepare, plant, fertilizer and water puiae plots 
according to printed instructions i 



Activi ties: 



Time: 



5 Min, 



Trainer states the goal and the relevance of the session, 
orients trainees to plot layout, arid harids but planting instruc- 
tions to each trainee. 



115 Miri* 



As the trainees prepare their individual plots, the trainer cir- 
culates among them, observing and' comnienting on their work^ 



Mat%r^ta4 : 



b Planting instructions 

d Hoes: 

a- - Fertilizer or nsanure 

o Meter Sticks 

o Watering cans 

o Measuring cups (for chemical fertilizer) 

o Seeds 



Trainer Notes: 



Small farmers plant pulse crbps bn relatively large areas, arid 
the pulse seeds are large arid hardy. ITiese crbps dori't require 
as fine a seedbed as the small seeded vegetables. 

If trairiing takes place during the rainy season, the trainer 
may wish to rely solely on rain for crop irrigation. 
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SKILL GROUP X: A 

TRADiTiONAL FIELD CROPS OVERVIEW 
SESSION #3, P. t 



INTRODUCTION TO tRADITIONAL FIELD CROPS 



Time : 1-2 hrs. 

Classroom Session (depetidlrig bh program emphasis and the amduht of specific 

host country Itifbrmatlbri available). 

Coal : To compare and contrast general characteristics of field crops 

as a background for understanding individual field crops produc- 
tion: practices (covered in later sessions) i 

Overview : This introductory session draws together information on field- 

crops from trainee's readings and prior experience (in their 
training plots), and from specific host country references* 

Dialogue and informal lecture are used to cover the fbllbwlng 
field crbp tbpics: 

Irapbrtahce Uses 

Distribution Nutritive Value 

Adaptatibn Yields 

;/ Characteristics Oppbrturiities fbr Yield 

/ Imprbveraeht 

Activities : 
Time: 

3 Min. Trainer states gbal and relevance of the session. 

5-10 Min. . Trainer helps trainees tb define and prbvide clarity to the fbl- 

Ibwlng terras: cereal ^ pulse ^ legume ^ grain legume » bil seed ^ 
rbw -cro p* 

20-40 Min, Trainer/ trainee dialogue to cdrapare relevant field crops in: 

soils and climatic adaptation, drought resistance, photosensiti- 
vity, and other outstanding characteristics. 

10-20 Mini Trainer/trainee dialogue on the geographic distribation, uses, 

and natritive value of the field crops; 

20-40 Mlh. Trainer presents brief lecture on tradttiona.^. vs. potential 

yields of relevant field crops, and on the opportunity for yield 
improvement within the host cbuntryc 
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bfatertals: .Blackboard, chalk - ^ nj i^ ^ 

.Specific host country information on traditional field crops 

Trainer Notes ; Trainees should read pp. 35-72 of the Tradj 

^ Crops manual in advance of the class- 



References: 



Traditj 



Crops , PC/ ICE Manual >I-13, pp. 35-89 
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SKItt GROUF X 

TRADITibNAfc FIELD CROPS OVERVIEW 
SESSION #4, Pi 1 



SIATED M ANAGEMENT 
NEEDS AND PROBLEMS 



Time ; 1-2 hrs. - - - 

Filld Session (depending on program emphasis and amount of specific host country 

information available) i 

Goal: To enable trainees to identify the major stages of growth in each 

of the training field crops and to cbrrelate them with management 
needs and iikeiy problems « 

Ov erv iew: This exercise should ideally take place in a plot that contains 

3-4 growth stages of each of the training field crops (seedling ^ 
stage to maturity). 

Trainees examine and identify the major stages of growth for the 
cereal and pulse crops and discuss the management heeds and like- 
ly problems of each stage; 

Activities : 

# 

Time : - 

3-Min. - trainer explains goal and relevance of the session. 

- 

25-50 Min. Field tour of the cereal plots. The following stages of growth 
should be identified and discussed: . 

-Plahtirig/pre-germination 

-Vegetative stage (including position and function of growing 

point) 
-Tasseling/bootlng 
-Pollination 

-Grain formation (rail.c stage, soft dough stage, hard dough 

stage) 

-Physiologic maturity 

30-60 Min. Field tour of the pulse plots. The following stages should be 
identified and discussed: 

-Plant Ihg/pre-germlnat ion 
-Seedling stage 

-^Flowering ^ 

-Pegging (if program includes peanut production) 

-Pod development 

jjrMaturlty 
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SESSION P. 2 



Materials : Pictures or slides of field crops in different growth stages if 

examples areri' t available. 

rtaiher Note& : The cereal crops (maize, sorghum, millet) should be considered 
V as a group and compared with each other; Likewise, cowpeas^ 

beans, and other bean types can be handled ar a group; Peanuts 
should bie considered separately. 

Each stage should be discussed in terms of its duration, nutri- 
ent and water needs, likely pest and other environmental prob- 
lems; and their effect on yieldis. Associated management needs 
such as weeding, hilling Up, ahd sidedressing should also be 
covered. ^^-^ 

Other aspect&^Impo.rtant to an understanding of pnise crops are: 
time to maturity, vining vs. bush varieties^ and noduiatibn. 
Trainees should learn to identify" adequate noduiation and to 
distinguish it from nematode damage; 

Also, trainees should learn how to determine maturity in pea- 
nuts, if appropriate; 

Traditionai Fleid Grops , Pe/iGE Manual pp 45-50^ 57-59, 67-68^ 
70 
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SKILL GROUP X: A" 



TRADITIONAL FIELD CROPS CVERVIEtt 
SESSION #5, Pi 1 



FIELD eROP_PR0DUeTi0N PRAeTiCES. (FRCB^LAfflj PREPARATIQN TO 
MATURITY) - CEREALS AND PULSfiS OTHER THan felCfi 



Time: " 1-^ hr* ^ : 

Classroom Session (depehditig bh program emphasis and amount of specific host 
: J - country information available). 



GoaL: 



Overview: 



Activities: 



TP_ enable trainees tpranalyze a given set of field crop prbduc-" 
tion practices and, if called for, select an appropriate "pack- 
age" of improved practices to apply in that situation. 

in the introductory field crops session, opportunities for im- 
proving small farmer field crop ptbductlbh were discussed in a 
general- way. In this session,, the elei^ of locally adapted 
packages of improved practices for each of the field crops- are 
closely exaniiriied as to what ; why , whetl ,. and how . 



Time: 
3 Min. 
5e-ild Min. 



Trainer Notes: 



Refe rences ; 



Trainer explains goals and relevance of the session. 

__' __ . _ 
^^??-^?^e on the sj^hjsx^ why, when, and tow of each practice in a 
locally adapted packa'^e of practices for each of the training 
field crops: Management areas that should be considered: 

1. Land preparation 

2. Variety selection: Traditional vs. improved vs. synthetic 
vs. hybrid _ _ 

3. Seed selection and quality > 

4. Pl^nt population and spacing and their effects on yieldD 

5. Plantlhg depth 

6» fertilizer use and liming 

7. Water management: irrigated or rainfed 

8 . Weed_ cbntrgl. 

9. Insect control 

10. Disease and nematode control. 

1 1 • Bird and field rbdeht cbhtrol (where t-elevniit ) 



Improved practices in harvest^ drying, and storage are covered 
in Skill Group X, Session #6 

The package bf practices cbhcept has already been introduced in 
Skill Group IX, Session #1. 

determination of maturity, harvest, drj'ing, and st^brage are 
covered in Skill Group Session v6. ^ 

Specific host cbuntry information concerning ^Lo cally adapted ^tfri 
tested improved practices for the training field crops* 



Tredit 



PC/ICE manual W-13 
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SKILL GROUP XI A_ 

TRADITIONAL FIELD CROPS OVERVIEW 

SESSION P. 1 



GRAIN^DRl^ ING AND STORAGE 



'ime: 1.3-2 hrs. Classroom Session 



?oal : 



Overview J 



To acquire the entry level skills and knowledge needed to help 
small farmers minimize Idsses f rom -moldi arid Insects 

during drying and storage of grains. v 

Grain losses during drying and storage caUsedby iSolds^ in- 
sects^ and rodents are estimated to be about 30% wb^dwXde. 
Small fariners are especially vulnerable to such loaCes, because 
their traditional drying and storage methods areJMten inade- 
quate. This session covers the basic principles and techniques 
of safe drying arid storage. 



LCtlvities: 



'ime : 
0 Mln. 



0 Min. 



Trainer states the goal arid relevance of the seissidn. Points 
to include under relevance:^ . 

.High drying md storage losses a serious problem. - ' 

.Doesn't pay to iiicreatie crop yields if much will be lost 
after harvest.. 

.Benefits of impirbved drying arid storage: more food; better 
quality seed for planting; lower incidence of toxic molds 
like aflatoxiri that_ affect people arid animals; farmers can 
store graiii arid sell it several mdiiths after harvest when 
prices are higher; 

Lecture tte on principles and techniques of drying. Points to 
cover: 



;The purpose of drying: to avoid besting and molding of 
grain and to reduce activities of storage insects; 

.How dry? No need for 0%; 12-35% moisture content form 
which stored, and type of container. Determining grain 
moisture content: salt arid bottle, oven, and oil methods* 

.Principles of rapid drying: warm, dry, moving atr; 

^Drying ts^thods compared: fuel heated forced a±r 

drying, dryer/storage cribs for ear maize* 
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SKILL GROUP X: A 
SESSION #6, Pi 2 



Lecturette on sCdrage principles and techniques; points to 
cover: 

.Principles of safe storage^ adequate drying; undamaged i 
clean (winnowed) grain stores 2-5 times longer than 
cracked, dirfy grain; in.aiate stored grain from fluctua- 
tions in outside temperature; adequate protection 
storage insects and rodents; waterproof storage facility; 
store new grain away from old grain; use old grain first; 
check every 2-3 weeks for signs of hfeating and insects. 

.Traditional storage methods and their pro? arid eons: hang- . 
ing from ra.fters, clay pots, woven baskets^ gourds, , etc. 

.Improved storage methods and their pros and cbris: sacks, 
silos and bins, airtight storage; crib storage for ear 
maize. 

.More details on dryer/storage cribs for ear raaize| special 
advantages (earlier harvest and storage, cheap construc- 
tion) arid disadvantages (susceptibility to insects); design 
details (width,' height, rat guards). 

Lectvirette on insect control in stored grairi; points to cover: 

.Types of storage insects and how to identify: weevili» 
bruchid beetles, moth larvae. 
.Exterit of damage: their rapid; multiplication; life cycle. _ 

.How irifestatioris begin: some like maize and ^ice weevils . 
can fly- and begin infesting the crop before harvest.. 

.Factors favoring infestations: temperature (56-8G°F), . 
moisture, faulty storage practices. • 

- .How to check for infestations: early reCdgnitioS impor^ 
tant; chebk for hot spots, exit holes in grains, cobweb 
aecumiilationsi i- - - 

.Pre-storage 'guidelines for minimizing insect problem!: 
well drie-l and cleaned graih| clean out s.torag^facility; 
spray or dust facility With imfjrbved insectictde; dlsinfest^ 
used grain sacks with boiling water, placing on hot tin- 
roof, or approved insecticides. , 

.Non-chemical storage insect controls: Sunning, smokihg.^^ 
mixing materials with grairi (sand, wood ash, vegetable oil, 
etc.), airtight storage. 
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SKILL GReUP X: A 
SESSION #6, P. 3 



.Chemical controls: use of approved Insecticide sprays and 
dusts such as Malathlbh^ Actelllc. 

Lecturette on Rodent control In stored grain; points to cover: 

: .Basic facts on rats, mice: extent of damage, ability to 
j ump a nd c i i mb • 

V 

.Basic control meth6ds[ keeping brush ddwri around the stor- 
agei^jfaclilty; rat guards and other rodent proofing mea- 
sures; traps; poison baits. 

Lecturette on where to find further sources of information on 
grain drying and storage. Final wrap up. 

.Slides or pictures of traditional and improved methods of d^y^ 
irig and storage 

.Live specimens of common grain storage insects such as maize 
wejevils, cowpea bruchids, and the Ahgoumis grain moth. 

.Samples of moldy and insert t^ested grain 

Trainees should Ideally .>uil^ an improved storage facility like 
mud brick silo or B^ze dryer/storage crib and store their har- 
vested grain crops in theft.^^ 

Small^^CT^^^aig^^orage , PC/ ICE 

Traditional Fields Crops , PG/ICE 

Manual on-^mpr^d Farm and Village Level ^^ ral n Storage 
Method^, D. Dichter, German Agency for.Techijlcal Cddperation 
(GTZ), Dag-Hammarskjold-Weg 1, D-6236 Eschbdrii 1, Federal 
Republic of Germany 

Qn-Farm Maize Drylii)^ and Storage In the Hti tn l d ^ Tzopics , FAO 
Bulletin #40^ 1980, Rome ^ Ital^. 



123 



III. UNITS OF MEASURE - 
Gbals 

A. To familiarize trainees with the basic units of measure used by host 
country farmers and ag technicians. 

B. To enable trainees to make appropriate conversions between units of 
measure • 

e. To enable trainees to layout eield plots with sqoare corners. 
^jecttves 

A. Make selected conversions within each of the following measurement ^ 
groups, using a conversion table. (Example: 4 gallons - x liters >. 

1. AREA: Sq. ft. sq . meters, acre, hectare, etc. 

2. WEIGKT: Gram, kilogram, ounce, pounds etc. 

3. VOLUME: cc_, ml, liter, pint, quart, gallon, fl. oz. teaspoon, 

tablespoon , etc . 

4. LENGTH: Inch, foot, yard, mm, cm^ km, mile, etc. 

B. Convert crop yields from a small plot basis to a kg/ hectare or lbs./ 
basis. i 

C. Pace off a given area by foot so that it agrees within 2(3% iarea-^l 
of its taped off measure. 

D. Lay out a field plot^vising the 3-4-5 triangle method so that all 4 
sides are square (90°). 

IV. ^dxi^JlANAGEMENT ANI> FERTILIZER USE . ' 

A. Basig Soil ^tiaraetertstics and Trbubleshoat^ng^ 
Goals " , . 

To enable trainees to: 

i. Evaluate their client farmers* soils in terras^ of 5_ehysicai j 
characteristics -that largely determine potential productivity ai 
tnanagemeht problems . 1 

2 . Make appropriate management _recdmmendat tons to deal vd.th.soil\ 
sical prbbleitis that lower crop yields. 



— i Pert. Manual* 

X^:^tives ' Reference 



1. Explain why your host country is likely to have 
dozens of distinctly different soils and why 
it*s possible to find several kinds on one farm. p 



* This area references specific pages from Pe/iGE R8 |ertilize, Manual^^lc 
a resource to Skill Group IV: Soil Management and Fertilizer Use, locate 
Ghapter II of Volame III. 
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SKILL GROUP X; B 
RICE OVERVIEW 
SESSION #1, P. i 



PitE-GERMINATlNG AND NURSING RICE - FIELD SESSION^ 



At the end of this session trainees will be able to: 

1. Pre-gerrainate rice seed, 

2. Prepare four different types of nursery seedbeds. 

3. DeterTotne the amount of seed needed to plant a given areai 

this field session gives trainees hands-on experience In rice 
nursery production. Trainees work In groups of 3-4 to pre-ger- 
rainate rice seed, prepare and plant wet^ sutiketi^ dry, and dapog 
nursery seedbeds^ The pros and cons of each nursery method are 
discussed in the context of host country cdnditldnis. 



Trs^ner explains goals and relevance of the session. 
Trainees divide Into groups of 3-4. 

Trainer/trainee dialogue. Pre-germlriatldn of rice is defined 
and the advantages of pre-germlnatldn are discussed^ 

.Culls but unfilled seeds 

.Improves germinatidh rate 

. Increases sprouting rate 

iProtects against rat and bird damage 

traiaer demonstrates pre^germlhatlori techniques (soaking, incu- 
bating, and periodically washing seed)^ using samples of seeds 
in various stages of pre-germlriatioh. 

Trainees determine the amount df seed required to plant the 
training rice plot. Trainer provides them with the number of 
seeds per gram. ' 
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SESSION #1, Pi 2 i 



iO Mtn. 



45 Min. 



5 M±n, 



Materials: 



Trainer Notes: 



Trainees measure 5ut the calculated amount of seed ind begin 
soaking it. 

Trainer/ trainee dialogue to differentiate between the f bur 
styles of rice nursery and discuss their pros and cons. Eac 
group prepares a wetbed, sunken bed^ dry bed, and dapog nur- 
lery. (Pre-germinated seed should be available for them to 
nxxvse in these beds. Beds should be large enough to nurse 
seeds for the group^s training plot.) 



Trainees summarize the Important factors and the assets and 
libabilities of the four major nursery seedbed methods. 

.Rice seed 
.One bucket/ group 
•Water 
.Shpvels 
.Rakes 
.Hoes 
.Manure, 



fertilizer 



References : 



.Measuring' equipment 

This session can be completed all at once or split into thr< 
shorter exercises. Pre-germination can be done the first di 
the wetbed, sunken bed, and dry bed "^^^^f ^^^^^^^^^^ ^^f.^ 
three days later. The dapog nursery should be planted fourt 
days before transplanting; pre-germiriated seed_8hould be avi 
able at that time, if Ihe session is to be completed In oni 
day, enough pre-germinated rice should be at hand to plant ^ 
three types of seedbedi 

Rice Prdductioft, 
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SKILL GRiSiUP X: B 
RICE eVERViEW 
SESSION #2, Pi 1 



INTRaP UCTION TO RI CE 



Time: 2 hrs. Classroom Session 



Goal: To be able to identify the general characteristics ol rice in 

terms of adaptability^, riutritidhal value, morphology, stages o 
growth, varieties^ and water needs. 

Over:\riew: This session gives trainees a basic introduction to rice in 

preparation for later sessions on rice production practices i 

Activi ties : 
Time : 

5 Min. Trainer states goal and relevance of the session. 

50 Mtn. Lecture/dialogue on nutritional value, morphology, stages of 

growth i and phbtb-peridd sensitivity of ricei 

5 Min. Break. 

45 Min. Lecture/dialogue on varieties, spacing, ratooning^ water and 

weed control, and general rice production practices. 

10 Min. Cbhcludihg remarks and summary by the trainer. 

Materials: Rice plants or charts for use during explanation of rice 

morphblbgy and growth stages i 



Trainer Notes: This is a long session for one trainer to handle; it might be 
helpful to team teach. Use as many visual aids as possible. 

References: Rice Prbductj^on^ PC/ ICE 
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SKILL GROUP X: B 
RICE OVERVIEW 
SESSION #3^ P. 1 



PAPPY RICE LAND PREPARATION - FIELD SESSION ^ 



Time: 2 hrsi 



Goal : 



Overview: 



To construct a rice paddy and prepare the soil for transplanting. 

This session covers the purpose and methods of preparing a rice 
paddy for transplanting, the application of NPK fertilizer and 
the problem of denitrt ft cation of flooded soils. Trainees learn 
and practice gutdeitnes for plowing ^ building levees* land level- 
ling, irrigating, and harrowing. (The practices should follow 
recommended land preparation practices under host country 
conditions •} 



Activities: 



Time : 
5 Miri. 
45 Mih. 



10 Miti 
60 Min. 



^faterials: 



Trainer states the goal and relevance of the session. 

Trainer /trainee dialogue, outlining: initial plbwihgj,_levee con- 
struction, weed control, land levelling^ harrowing* NKP fertilizer 
application, denitrificatioh, and water application during the 
land preparation process. Special attention is paid to the need 
for adequate water supply systems before paddy rice production ia 
initiated. 

Trainees divide into groups of 6-8 and move to the training rice 
plots. 

Trainees construct levees oh land that has already been plowed. 
Weeds are removed and the paddy is then flooded, levelled, and 
given its initial harrowing. (The paddies for each group can be 

quite small — 5 x 10 meters | this is sufficient to teach the 

basic production- skills if time does tiot permit the construction . 
of a large paddy.) 

•Shovels - 3 per group 

iRakes - 3 per group 

•Hoes - 3 per group _ _ 

•Water for flooding paddy _ 

•Spike-toothed harrow (If available) 
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SKILL GROUP X: B 
SESSION #3, P; 2 



trainer Notes: The second and third harrbwings shoaidfollow^at one week ±r 
.Tra_ine£jiotes .^^^^^^ Eertilizer applied just before the. final harro^ 

Lng. Final harrov/ing should occur as the seedlings in the r 
^ery are ready for transplanting so that trainees can trans- 
plant their own seedlings. Final harrowing can be completec 
during maintenance time. 



Ref erencos^' 



Rtce Production , PC/ICE Manual 

T^nj_n^^ Janual for Ric^^tooductton , International Rice 
Research Institute 

AJ^r^ rs' Primer on Rj c^-^«^tton , International Rice 
Research Institute 
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SKILL GROUP_X: B 
RICE OVERVIEW 
SESSION #4» P. I 



RICE PRODUei 



ERIC 



ftrae: 1-2 hrs. Classroom Session 



Goals : 



Overview: 



1. To recognize arid understand causes of basic soil nutrient 
probleiKi associated with flooded soils. 

2. To ideritify pests of rice (insect, disease, bird, rodent) 
arid their associated damage. 

The session provides a background into the particular problems 
of dealing with rice in paddy conditions. 1^ slso includes a 
brief description of the many pests associated with rice pro- 
duction. .This session may also serve as a conclusion to the 
rice_ production section within the Traditional Field Crops 
Skill Group. 



Activities: 



Time ; 
3 Miri. 
25 Miri. 

25 Miri. 

7 Miri. 
Materials: 



References ; 



Trainer states goals and relevance of the session. 

Trairier presents a lecturett^ on the problems associated with 
flooded soils: fertilization, denltrif ication, and natrttibrial 
disorders. ' < 

Trairier presents a lecture tte on pests of rice, using visual 
aids or live examples if possible. 

Trainees summarize main points of class. 

.Charts 

.Slides 

.Insect collection 
•Blackboard, chalk, and erasers 

It might be difficult to cover ^ the above material in drily brie 
hour. Try to keep the information as general as possible. _ _ 
Charts or handouts describing denitrif icatibn wbuld be helpful 
as well as slides or a cbllectlon bf pests. 

Rice Production, PC/IGE '\ 
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RICE OVERVIEW 
SESSION #5| P. 1 



TRANSPLANTING ^CE^^ IELD SESS XQN 




Time: 2 hr. " 

Goals : 1. To learn appropriate timing and placement of fertilizer in 

flooded soils, ' 

Im To transplant rice into a prepared paddy. 

£verviaw: This session opens with a discussion on the timing and place- 

ment of fertilizer in a flooded rice paddy comparing it to con- 
ventional fertilizer application procedures. Trainees then 
: transplant rice seedlings from their nursery beds into the ^ 
prepared paddy. 

Activities : 
Time : 



3 Min. Trainer states goals and relevance of the session. 

20 Mlh. ' Trainer/trainee dialogue on the. placement of fertilizer in _ 

flooded soils ^ frequency of application , and types of fertilizer 
to use. ^ 

10 Mill. Trainer discusses the reasons for planting rice in rows aTnd the 

use of a knotted rope to space plant groups within the rows. 

5 Min. Trainer demonstrates the proper technique for uprooting seed- 

lings and transplanting rice into the paddy. 

80 Min. Trainee groups of 6-8 transplant^: rice in rows into the paddies 

they had prepared during the session on rice land preparation. 

Materiais-: o Rice paddies prepared for transplanting 



o Rice seedlings 

o Ropes knotted at desired spacing intervals 

o Stakes 

o i hammer per group 

o i t^P^_ measure per group 

o 2 shovels per group 

o Source of water 
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Trainer Notes ; This session cati serve as a valuable review of rice prodactibh 
techniques studies up to this point. 

Maintenance time can be used if more time is needed to water 
the paddy and finish the transplanting. 

Refereiices^ : Rice Production , PC/ ICE Manual 

Training Manual for Rice Production , intemationai Rice 
Research Institute 



' p*"''"«^_oiLiU:ce Production , International Rice 

Research Institute 
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COI^ON UNITS OF MEASURE AND CONVERSIONS 

1 HECTARE = 10,000 sq . meters = 2i47 acres = 1.43 mahzanas (Central America) 

1 ACRE « 4000 sq. meters « 4840 sq. yards = 43^500 sq. ft. 
0.4 hectares - 0.58 manzanas (Central America) 

t MANZANA (Central America) = 10,000 sq. varas ^ 7000 sq . meters = 
8370 sqi yards ~ ii73 acres =0.7 hectares 

Length 

1 m'TER = lOd cm = 1000 mm = 39.37" = 3.28 ft. 

j CENTIWRTKK = 10 mm =0.4" 

I INCH = 2.54 cm - 25.4 mm 

i VARA (Latin America) = 32^8" = 83.7 cm 

i KILOMh:TER ^ 1000 m = 0.625 miles . 

t MILE t.6 km = 1600 m = 5280 f t . : 

/ Weight 

1 KILOGRAM = 1000 g = 2,2 lbs. = 35.2 oz . 

1 POUND = 16 oz. = 454 g = 0.454 kg *' 

I OUNCE = 28.4 g 

1 METRIC 'JX>N = 1000 kg = 2202 lbs. 

1 LONG TON == 2240 lbs; 1 SHORT TON = 2000 lbs. _ 

1 QUINTAL = 100 lbs. (Latin America); 112 lbs. fferitish); 100kg (metric) 

Volume 

1 LETER = 1000 cc = 1000 ml = 1. 05 U.S. quarts 
t GALLON (U.S.) - 3.78 liters = 3780 cc (ml) 

1 FLUID OUNCE = 30 cc (ml) = 2 level tablespoons (measuring type)l 
« 6 level teaspoons (measuring type)^ 

Miscellaneous Cohverslbris 

Lfe./acre x l.l2 =^ kg/hectare; lbs. /acre x 1.73 = Ibs./manzana 
^/hectare x 0.89 = lbs. /acre; kg/hectare x 1 .54 _= _ lbs . /manzaria 
Lbs./manzana x 0.58 lbs*/acre; Ibs./manzana x 0.65 = kg/hectare 
Temperature : C° = (F*' 32) X 0.55 
F° = (C*' X 1.8) ^ 32 



1. With liquids, 1 level tablespoon equals 18 cc (ml) due to surface 
tensions 

2. I level teaspoon (measuring type) =5 cc with solids; 6 cc with 
ttqatds . • 
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HOW TO CQNVFRT YIELDS FROM A SHALL P LQT BASI S 
m^^^^HECTARE OR LBS, /ACRE BAS IS 



Sample problem : Poro tells you that she harvested 130 kg of tomatoes off a 

^ plot measuring 8_x lO meters , but her friend^Suhey la says. 

her own plot yielded 75 kg and measures 5x6 meters • 
What are the relative yields in terms of kg/ha? 

Solutioiv: The easiest way Is to set up a proportion like so:. 

plot area^ in m 2 = yield of plot In kg • ; 

10,000 kg/ ha yield 



In Pora's case : 80 M 2 = 1 3 0 kg 
' " 10,000 kg/ha yield 

Cross multiply: 80 x kg/ha yield = 10,000 x 130 

kg/ha yield = 1 0,000 x 13 0 

80 

^ • . kg/ha yield ^ 16,250 f or Por^ 

In Suheyla ^s case ; 

30 M ^ - 75 kg_ - ^ 

10,000 kg/ha yield 

kg/ha yield - 75 x 10,000 

36 ^ 

kg/ha ylel^-^ 25,000 for Suheyla 

Alternate Method : Use this fprmula: 

Yield in kg/ha - 10^^000 x p l ot yield in kg 

plot area in 
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What a bout ibsyac^ : The English system is i&te cumtersome since ^an acre 

A3 5grv sa. ' ft . or 4846 sq. yards. However, you can use 4000 sg. _ 
Sters ^hlS^'^los^ eLugh (I'acre actually ^u.ls 4G5G sq. meters). Work 
the lbs /acre problems in the same way as above. ^ 
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UNITS OF MEASURE PRACTICE PROBLEMS 



I. 15 acres = HECTARES 

3. ' 80G0 m2 = HECTARES 

5, 1500 mm = INCHES 

7i 10(3 km = HitES 

.9. 10 meters = FEET 

II. 50 kg^. LBS. 

13. 12 ounces = GRAMS 

15. 5 gallons = LITERS 

17. 10 fl. bz. - - cc .(ml) 

19. 3d°e = °F 



■ 2i 5 Hectares == ACRES 

4. 60 cm = INCHES 

6. 6 Inches = cm 

8. 40 miles = km 

id. 20 feet = METERS 

12. 1000 lbs. = kg 

14. 800 g = LBS. 

16. 10 liters » gallons " 

18. 120 cc iwi) - fl. oz. 

20. 100°F » ' ^C 



ANSWERS: 1) 6 ha 2) 12.5 acres 3) 0.8 ha 4) 2^>6"' 5) 60" (59-) 
6) 15" (15.2) 7) 62.5 miles 8) 64 km 9) 32.8 ft. Ifi) 6.1 meters 
11) 110 lbs. 12^ 454 kg 13) 341 g 14) U76 Xbi (1 lb. 12 6z.) 
15) 18.9 liters 16) 2.65 gals. 17) 300 cc. ^8) 4 fl. bz. 
19) 86°F 20) 37.7°C / 

: . /' .. 

f 



- 1261^7 

i 



SURVEYING AND INTERPRETING THE AGRICULT URAL -ENVI RONMENT 



The purpose of this chapter is to show you, the agricultural field 
worker (AFW), how to survey arid interpret the 'import ant features of the 
local agrlcu l4ur^4 environment and the individual farm units which are. a 
part of tt . This ±v vital to your effectiveness as an extensidnist , since 
it will enable you to fully comprehend your work area^s farming systems and 
practices, as well as its individual farm units. 
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Ai THE AGRieytTURAL ENVIRONMENT 



The^local ag ehvlrohmeht - is made up of those factors which influence an 
area's agriculture, the most important of these are listed below and are 
the on^s on which we'll concentrate: 



The Main Features 



-^g Environment 



Tm NATURAL (PHYSICAL) ENVIROrmENT 

Ciimace and Weather 

Land and Soi Is 

Ecology (the interaction 

among crops, weeds, insects, 

animals, diseases, people) 



STRUeTtJREl 



Transport (road, rail) 
Communications 

Storage and Market Facilities 

Improvement s to Land 

Local Farming Practices, Systems 

Available New Technology 

Availability of Ag Supplies, Equipraeht 

Ag Credit 

Advisory Services 

Agricultural Labor Force 

Land Distribution and Tenure 

Incentives for Farmers (prices^ 

markets , etc • ) 



tolnfali 



In dryland (non-Irrigated) areas of the tropics with year-round^ growing 
temperatures, rainfall is the major environmental factor that determines 
which cropg -^u be grown , when they're platited , and what they yield -^Rain- 
fall variLs greatly from place to place., often within surprisingly^short 
distances, especially under mountainous or hilly terrain. The dryland _ 
farmer is keenly aware of his area's seasonal rainfall distribuUion^nd the 
frequent deviations from_the "normal" cycle such as "early ^or late ^ rains 
or unseasonal drought. Too much rain which can drown out the crop, delay 
harvest, and accelerate soil ero§ion can be just as serious as too little. 
It may be too wet for plowing one day, yet too_ dry the following ^f^^^^^ 
good seed germination; rare is the rainy season that receives no complaints 
from farmers^ 

When gathering rainfall data for your work area, you should keep sev- 
eral points in mind: 

1- Ann ual rainfall averages have l ittle meanin g: seasonal distributidri 
and reliability are far more important in terms of crop production. 
For example, Ibadan, Nigeria is located in the transition zone between 
thp humid and sub-humid tropics and receives about the same annual 
rainfall (1140mm or 45") as Sama ra, Nig eria which is located to the 
north in the savanna zonel/- Ibadan 's rainfall is spread out over 9 . 
months from March to November in a bi-modal pattern U*e. ^ rainy 



i. The infrastructure refers to those ins tallations, facilities, goods, 
services, and inputs that encourage ag production. 
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seasons with a drier period in-between) . The first season is long 
enough for a 120 day maize crop; aithoagh there is some periodic mois- 
ture stress; however, the second season is shorter, and soil moisture 
is usuaiiy adequate for only 80-90 days, so a 120 day crop suffers 
seriously; On the other f^and, Saraaru's equal rainfall is spread but 
over 5 months in a unjL-modaJ^ pattern so that the maize crop is much 
less prone to moisture stress. 



Seasonal rainfall distribution gives a good general indication of the 
amount of moisture available for crop production^ but it doesn't give 
tl^ full story. The amount of rainfall that actually ends up stored in 
the soil of a farmer's field for crop use depends on other factors too 
such as water run-off and evapbratibh f rbm the sbil surface ^ and the 
soil's texture (i.e. sandy vs i clayey) and de£th. 

When interpreting the rainfall pattern bf ybur work area^ don't get 
bogged down in what is "average" br "nbrmal". Annual and especially 
monthly totals can deviate widely from the averages. Variations are 
the rule hbt the exceptibh ^ even though the general seasonal distribu- 
tion curve usuaiiy maintains a consistent shapes The chart below gives 
an excellent illustration of this. 

Monthly Rainfall Pattern, Managua, Nicaragua, 1958-67^ 



20") 

16") 

12") 

8") 

4") 



SOOiTim 



400iTun 



aOOiTun 



200iTim 



lOOrnm 



J F M A 

Wettest year, 1958 Annual tbtal: 

Driest year, 1965 ••••••• Annual total: 

Average, 1958-67 ^^^^^^ Annual average 




1437 
757 



mm (56") 
nnn (30") 
1090 fim (43" J 



Highest monthly rainfall between 1958-1957 

Lowest monthly rainfall between 1958-1967 + + + +.+ 

\ \ . 

\ 

How cropping. cycles are related to rainfall. patterti: In tl^ tropics, 
cropping cycles are closely tied to seasonal rainfall distribution; you 
can see this by cbmparihg the cropping calendar on the next page with 
the rainfall chart abbve» 



1# This chart is from the PC/Latin America Agric» Program Manual i Part 
Unit i: The Agricultural Envirbhmeht, p. 4; prepared under Jbhh Guy 
Smith and published by Peace Corps in 1970. 
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Crop Calendar^ Managaa Area of Ntcaragaa ^ 



Ldtig season maize 
Short season maize 



—■I F- 

Beans 



Improved sorghara 

Native photosensitive sorghum 



1-^ 
1 



M 



M 



N 



4. The farmer as a weather "expert "; Official weather station rainfall 
data is handy to have If^ it 's representative of your work area and is 
reliable » but it isn't, essential. You can find out nearly all you heed 
to know about rainfall, distribution by talking with experienced local 
farmers; they are the local weather "experts". 



The fbllbwihg chart and graph^ were developed from the cdoimehts of a 
small Nicaraguah_ farmer who lived only a mile away from the national 
weather station but had ho access to its data. Jfotice how closely the 
curve derived from his remarks matches the station's average curve 
based on 10 years of data. 



Mdilth 

Doc. 
Jan. 
Feb. 
Mar. 
Apr. 

May 



July 



Farmer's Observation s 

"We always have a dry period from 
December through April— always . 
This is our "sunane rt ime " • This 
is a bad time for cattle." 



"We can plow in May and we like 
get the early crops in as soon 
as there is enough moisture." 



"We aiwa ys have o or " ii 1 1 ie dry 
seasqn" between July and Aug. — 
almost always — bat last year it 
was so wet we lost oar sesame 
harvests We can plant bur early 
crop so we can harvest it in the 
"little dry season". We should have 
2 weeks when the sky is bright." 



Observer's Ra^tionaltzatton 

Nb signficant rainfall 
for these five months. 
NO RAIN. 



Rainfall in May; enough to 
for germination. (A steep • 
curve). RAINS START AND 
INCREASE. 

Dry months compared to June 
and Sept. There is a very 
short dry period between 
July and Aug. when rainfall 
is reduced. A RELATIVE DIP 
IN RAINFALL BETWEEN JULY 
AND AUGUST. 



EKLC 



1. This crbppihg caiehdar is frbfll the PC/Latin America Agrl c. Pr ogram 

Manual, Part III, Unit I: The Agricultural Environment^ p. 4;"prepared 
under Jbhh Guy Smith and published by Peace Corps in N^^^ ^ta^ 2 

grain harvests are taken from the improve sorghum because of its 
ratooning ability. 



2i Xbid . p. i4i 
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Sept. "We get plenty of rain in Sept. 
but not so much in October. 



Oct. 



Nov. 



"It rains as much as . June , maybe 
a little more. October rainfall 
is what makes the cot ton crop." 

"You can count bti the raitis stopping 
about the middle of November." 



A WET MOOTH 



Rainfall tapers off rapidly 
in Nov. (A stei^ curve); 
A RELATIVELY DRY MDNTHi 




JFMAMJJASOND 



From farmer's observations ............... From weather station 



U2 



Bi GUIDELINES FOR THE ORIENTATION OF THE 
AGRiebtTURAL FIEfcD WORKERl 



thej5e guidelines are designed to help _ybu ds a newly assigned agricul- 
turai field worker (AFW) • to bri eht yourself to rhe local ag environment aiid 
its individual farm units within 1-2 months after your arrival. Wht?n astn^r 
the guidelines, keep in mind the following: 

Don't undertake a highly detailed survey of local ir^swrces at the 
start of your assignment unless ybqr host agency sp€<^i^4.^11y^ ^re- 
quests it » Otherwise, ybu're likely tb arbuse Ibcal suspicions , 
especially if ybu're bverzealbu^ ^r overbearing in your initial 
contacts. 



Your host agency may give ybu a basic orientation to your work 
area, but it may be very limited, 

if you discover discrepancies between the information gathered from 
local sources (farmers^ etc.) and ttiat from outside or official 

sources , trust your local "grass rbbts" itifbrmatibH un til pr ^weii 

otherwise . Local farmers are the ultimate authorities on the local 
ag environment. 

The guidelines that fbllbw are organized mainly by subject area but 
don't have to be followed in a set brder. You'll be picking up 
bits and pieces of infbrmatibn frbm a single informant that may 
deal with a number of areas arid will have to put them into their 
proper context. „^ - ^ 

FIRST PHASE (I NTRODUCTORY) QRIE NTATION 

This initial phase focuses bri the Ibcal ag environment in general and 
is designed to help you orient yburself tb it arid to adjust your work sched- 
ule and activities to the seasonal rhythni bf your area's agriculture. Un- 
less severely limited by your local language ability, ybu shbuld be able to 
complete this phase in 2-4 weeks if ybu ' reeriergetic about covering your 
work" area and spend several hours a day talkirig with Ibcal farmers and other 
sources of ag information. 

A. GET QRIENTK TO FARMERS AND TO OTHER LOCAJ. RESIDENTS WHO HAVE A VEST^ 
INTEREST IN AGRieULTURE 

You're urged to spend a major part bf ybur time talking with -and LIS- 
TENING TO farmers and other knowledgeable sources who have a vested interest 
in agriculture i 



1. These guidelines are a cbriderisatibri bf _ "Guidelirtes for the Orientation ^ 
of the Agric. Field Worker" frbm Part III^ Unit I of the PC/tatin Ameri-- 
ca Agric. Program Hanual prepared under John Guy. Smith and published by 
the Peace Corps In 1970. Their use is gratefully acknowledged. 
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1. 



Local Farmers 



a. 



Get a general idea of few farmers are distributed geographical ly;' 



b. Get a specific idea of where your likely cliari^ farmers are located 
(i.e. those with whom your job description deals). 

2~. Locate other knowledgeable individuals 

Such as ag technician s^ stationed or working in the area, l oc a l b uyers 
of farm produce^ local ag supply dealers , and local trucker s^ * 

3. The Sample ; Selecting reliable local informants 

Dbn*t let your earliest contacts bi^s^y^c^^^^rora^ impressions . _^il^ely ini- 
tial contacts are: your landlord 's relatives , the local mayor or other 
local official, the more easily accessable talkative farmers; or the "pet" 
farmers of the agency^ At the early sta^ej^ your contacts don't have to be 
completely representative as long as they ' re knowledgeable > 

The value of your agency counterparts or supervisor as informants should be 
judged in terms of their actual experience (both in terms of time^ and among 
different classes of farmers). 

The best farmer-informants are usually among the more progressive farmers • 
However, a good informant for orientation purposes is one who represents his 
own class of farmers . For example , a progressive small farmer will provide 
more irif drmatidri arid irisight iritd small farming operations than a larger 
scale commercial farmer. 

Keep a careful record (diary entries) of ail initial contacts^ 

4. How to Interview 



possible; ariy leadirig questions on your part almost always get 
"yes" responses. Use a memorized interview sch^ rather than a 
written one which is likely to inhibit responses^ Avoid over- 
formality. 

Recording your results : it *8 generally not a good Idea to take 
written notes in front of a farmer; although in some cases he may 
expect you (as a "technician") to do so . §9??_^^™?F®_™^y_Y^^^ 
written notes as having some possible connection id:th future tax 
cdllectidris, etc. It*s best to wait until an unobtrusive moment 
such as the mid-day break to summarize your information in written 
formi 





Allow the farmer to talk as spontaneously as 



B. GET ORIENTED IN SPACE AND TO THE PRINCIPAL PHYSICAL AND DEMOGRAPHIC 
FEATURES OFi THE ENVIRONMENT 

In order to locate farms , farmers i ag suppliers , etc . , you should pih- 
pdiht their locations with reference to the road and trail network and the 
dominant topographic featuresi . Yqu'^11 also want to locate or understand tl 
principal physical and demographic features of your work area. 

1. Using maps 

a« Sdurce^- df maps 

(1) Geographic: -o^geodetic serviced -the government ; in a number 
of LDC's, the military geographic service may be the only 
source of relief (topographic) maps; 

(2) National resource lnven£ory-^pB ; They're useful for under^ 
standing the regional dispersal of resources but hot much hel] 
in making a local inventory of resources. 

(3) Road maps ; those secured from 4>ttbi±c works agencies will shoi 
more detail than the usual service station maps. 

(4) Special sources: National and regional soil survey maps , or 
land use maps ; regional development authorities; regional 
studies done by international agencies i 

(5) Homemade inaps^ : Most official maps may not have a large enb^ 
scale to accurately pinpoint the location of farms, secondary 
irrigation systems^ ^i^?P^^?Y?^ roads, etc. You can enlarge 
official maps yourself by hand. 

b. Using plastic dv^^j.ay& 

Use a separate plastic overlay for each class of information to 
avoid marking up the base reference laapi 

c . Using xerox or - carbon copie s^ 

You'll save time by xeroxing or fiaking carbon copies of your base 
map • 

2. Check Listt xerox or e axboiu copies 

a. Topographical f eatures : altitude, streams, principal features 
(landmarks) recognized locally as reference point s^ valleys^ farm 
and hbh-farm lands. ^ 

b. Cbmmun4catidns (roads and trails) : seasonal access^ distances^ 
travel times and modes of travel between points. 

c. Demographic^ ; Locations of commmiities (and tviit local names )i» 
farmers. 
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<!• Infrastructure ; Irrigation systems, drainage systems, ag supply 
stores, schools^ extension offices, etc* 



GET ORIENTED TO CLIMATE AND WEATHER PATTERNS 

Sources of Inforaatiba 

a« Weather station records 



Obtain all available meteorological data from the official weather star 
tibh nearest to your area of assignment • Its orientation value will 
depend on the station's proximity arid how well it' represents your 
area's conditions • 

b. Relief maps 

_____ _ _ 

Altitude is the main temperature determinant in the tropics; remember 
that for every lOOOft. rise in altitude, average (mean) temperature 
will drop about S-S^^F (0.65''C per 100 meters). 

c. Local farmers 

Official weather data is nice to have if^ its relevant to your work area 
and is reliable, but it's not essentials Yqg. ran learn ail you need to 
know about local climate and weather conditions from experienced local 
farmers* After all, they have every reason to be the local weather 
"experts'*. 

You can draw a rainfall chart '•Jhich is accurate enough for the itiitiai 
orientation simply by systematically recording farmers' comments about 
the seasonal distribution of a rainfall; the same can be done as far as 
seasonal temperature varla tibh. (See rainfall chart on p. 8). 

When recording farmer's observations about climate arad weather, you'll 
heed a cbmmbn reference ppiht . In the example dii p-_8, -the observer 
uhderstbbd that the word "dry" meant no rain, and this was the refer- 
ence pbiht. 

Climate and we a ther eheck llat^ 



a. 



(1) Monthly^ distribution of rainfall 



Make tables and/or charts showing the nonth to month distribution 
using the follo^d.ng criteria: 



(a) Dry to 



acale (see rainfall section, p^ 8) 



(b) Rainfall fr e quency ; the number of times it normally renins in 
a week or month. 
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(2) Variations from seasonal norms and i ;sk factors 

if reliable long run climate data tsn*t available (10 years_qr__ 
more), talk with local farmers who have lengthy local experiences 

Risk factors assoclatied with climate and weather (i>e» drooghts, 
hail, high wihds^ flbodihg ) cati be established by having farmers 
recall bad crop years over a span of years. Be sure to distinguish 
weather factors from other causes such as insects and diseases- 

bi Temperature ^ 

(1) Monthly temperature averages. _ 

(2) Periods of significantly high or low temperatures. 

(3) Occurence of first and last killing frosts. 



D. GET ORIENTED TO PREVAILING FARMING SYTSmS AND PRACTXCES 

1, Identify the ^jor crop and livestock enterprises in your work area. 



2, For each of the ^rx>v enterprises whic^ preddmiriates in the area, indi- 
cate the following and note any local variations: 

a. indi cate the gro wing season 

(1) Normal growing season 'nd its variations (early-late) 

(2) Make a cropping calendar using line bat graphs (see p. 161 

b. ite^ct ib e^^production practices 

Ddn*t confuse the practices recommended by extetston with tbose^ 
generally accepted by farmers. Your interest is in the prevailing 
practices used by most of the farmers iri your area. Make note of 
any significant differences among different gro^ps of farmers. 

(1) Describe the principal land prep ar ation practices along with 
their earliest and latest dates of applications 

(2) Indicate the fbllbwihg for every practice 

(a) Hhat the practice is called locally^ For example, in many 
areas of Central America, the practice of hilling up maize 
(throwini soil into the row) is called the "aporque . 

_ _ ft [ _ _ _ - 

(b) The Jcind and amount of Input of Anputa associated with tbe 
practice and the amount appli©! as well as the method and 
timing of application. This includes man days of labor. i 



1. The use of the tem "ian days" is not meant to imply that all fanners 
are meti ! 
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c. Estimate yields and returns 



At this stage of yoar orientation^ yba*re advised hot to make a details 
ed accbaht of the costs and returns; seeking such data cati arouse local 
suspicions or fears of future tax levies. You should be after rough 
.estimates of^ production costs, and gross and net returns. 

(1) Reported yields per unit of land. 

(25 Recent prices at normal time of sale* 

(3) Multiply recent prices by approximate average yield to get 
approximate gross returns* 

(4) Subtract approximate prbductlbh costs frbm gross returns to 
bbtalh approximate net returns. 

There are 2 ways tb do this: net return to capital^ land ^ and 
family labor where the only labor costs you account for are 
hired labor; br net return tb land and capital in which case an 
oppbrtunlty cost (exrchahge value) must be assigned to family 
labbr and subtracted-Jrbm the gross return. The first way is 
the easiest. 

Indi cate the relative dispo siti on of prbductioti 

a. Estimate the percentage that is marketed . . 

b. Identify the principal Ibcal market outlets (buyers) . 

c. Seasonality of marketing and prices 

(1) Seasonal laovemeht of the prbductlbh off the farms: is it sold 
at harvest, some sold at harvest^ sbme held for higher prices^ 
etc.? 

(2) Seasonal price fluctuations (average over several years). 

Mst the outside prbductlbh Ihputs which are available locally. 
( "Available" means wheh heeded) 



a. Crbp prbductlbh supplies (give brands, grades i ahd j^t prices): 
%^ fertlllssers^ ihsecticides^ fungicides ^ herbicid^^^^nd tools, hand 

bperated equipmeht ^ seeds, etc. 

b. Agricultural machinery and equlpmetlt (if iised) ; tractors (horse-' 
power ahd make)^ implemehtfs ^ ir rlgatibh pumpi^ etc. . . 

c. Services^ 

(1) Custbm machinery services and rates charged. 

(2) Professional services (indicate whether public or private): 
technical assistance^ soil testing, etc. 
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E- SUMMARIZE YOUR INFOR MATION . G ET 6RiEijiTED IN TIME 

Every area's agriculture is tuned to a time schedule_or seasoSii^ Rhythm 
to whlch^bHSst adjust your work schedule and activities. That's «hy get- 
tJnf oriented in timt (or Setter put. ahead of ^ 

effectiveness. Unless you have a clear picture of the local ae^lendar. 
you could easily waste the first growing season. 

We strongly recommend that you summarize this initial- p^s^ 
orientation by making graphs and calendar charts ^^^^^^^^^ 
sonal rhythm of climate, agricultuire . and social or religious activities. 

The following graphs, charts, and observations were obtained ^^y^a^ ^roup 
of Peace Corps Volunteers assigned as rural credit agents in Pacific 
Tegion of Nicaragua during an orientation training exercise. The principles 
involved apply worldwide. 

1.' ctoke a ge nerali z e d climate a n d weather calendar 
a. Normal mbnthly^strt bution of rainfalX 

(1) As related by farmers using terms such as dry, wet, some rain, 
wettest time, rainfall drops off, etc. There are 2 ways to do 
this I 

Using the Fr e quency of Rainfall to measure Seasonal distribution 



4 times/ 
3 times/wk. 
2 times/wk. 
1 time/wk . 
0 tiiriesy 




Using a Dry to Wet Scale : See graph on page 8. 

(2) Measured in millimeters or inches if you have |:ce88 to reli- 
able meteorological data. 



b. ladie^e^the range and f r equene^ 4>08aible deviations 
rain fall patt erns ; 

(1) As related by farmers _ -- 

(2) AS recorded by weather station (see graph on p. 6;. 

2. Making ^u^^slendar of agricultural^aetlyity 

a. For each of the iajor crop enterprises, display the following: 



(1) Length and possible range of growing season including likely 
variations in planting. and harvest times. 



ERIC 
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Example ; Crop Calendar » Crops and Order of Importance in the Estell Area of 
Nicaragua. 



1. Maize, long season 

2. Rice, dryland 

3. Beans 



harves t 



■L. 



(Dotted lines 
i nd i ra te i ikeiy 
deviations) 



4 • Improved , non- 
phot o sen^itlv^^orgj^^ 



M 



M 



N 



(2) Indicate time for performing critical operations and relative 
labor requirements of those operations* 

Distribution of Work and timing of Principal Farming Operations in 

the Esteli Area of Nicaragua 

Outside help 
heeded 



^ Farm family 
' labor supply 
adequate 




3. 



1. Land clearing 

2. Land prepalfatidn 

3. Principal^ seeding 

4. Weeding/ 



5. First harvest 
6 • Sec ohd pla nt i ng 
7. Harvest 



Indi^ate^ the^ re lative seasonal det ri and f c 



prbductidh inputs with reference to total agri^ultui 



(1) Seasonal labor demands Indicate periods, if any, of movement 
of labor into or but of the area* 

(2) Seasonal demand for other critical inputs: An input Isn't coS^ 

sidered critical unless farmers ife el it is i For example^ if 

fertilizer is not generally used, it's not presently a critical 
input. 

i a calendar of economic activit:y related to agriculture* 
Indicate relative demand for short term production, credit. 
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marketed). 



c. Indicate seasona l range of pr ices ; Draw graphs. 

4. Make a calendar of so c ial ac ttvlty that includes religious noiidays 
other holidays or seasonally determined social obligations. 



THIS CONCLUDES THE INITIAL PHASE OF YOUR ORIENTATION, and you should 
able to schedule your work activities intelHgently and have a good 
standing of the local ag environment and farming practices. 
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Gi UNDERSTANDING THE INDiViDUAt FARM UNIT 



Classifying Farm Untts 

Each farm has its own unique characteristics, but those located in the 
same environment usually share enough similarities to allow grouping them 
into several general types of farm unit such as subsistence , market oriented 
field crofi , plantation, etc. if your work area's environment is fairly uni- 
form with equitable land distribution, only one type of farm unit may pre-^ 
dominate. If it is characterized by irregular topography and lopsided land 
distribution, it may have several or more different types of farm units» 

there are 8 basic criteria that can be used to differentiate types of 
farm units: 



1; Location 

2. Type of occupancy; owner occu pa ysi tenant vs^ squat ter 

3; Size of farm, parceiization, and land use potential 

4. size of the farm business 

5. Type of farm enterprise 

6. Production practices 
1. Farm improvements 

8. Farm labor supply 

1; Lo c at i on 

The principal factors here are: 

a. Natural characteristics such as soil type, slope, soil depth, 
drainage, access to water, etc. 

b. Proximity to the transportation network and other inf ras tructural 
factors such as public irrigation and drainage* systems'. 

__ __ 

ci Location in relation to other farm units; 

d; Local name of the farm's location. 

2; I^pe of Occupancy 

the principal considerations are: \ 

a. Who owns the land? 



b. if not owner-operated, what is the tenancy arrangement ^i^e. cash 
rent, crop share, or work share) and on what specific terms? How 
secure is the arrangement? 

c. If no one has legal title to the land, is it occupied under squat- 
ters' rights that are protected by law? 

d; Who manages the farm unit and makes the basic decisions? 
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c • 
d. 



3; size of Farm, Parcellza tlon , and Land Use 

a. Total farm size in terms of local units of measure. 

b. Location of farm. parcels : If they're dispersed, how far are they 
from the farmer's house? 

c. Actual land use: tillable vs. pasture vs. forest; Irrigated vs; 
nbn^irrigated. 

d. Characteristics of its soils: local name, color, texture, depth, 
drainage, slope, plus farmer's opinion of them. 

4. Size of th e Farm Bo stness 

a. Land value of the farm unit 

b. Value of other fixed assets 
Amount Of operating capita employed per land or livestock unit 
The value of production per land or livestock unit. 

The valu. of the farm anit compared ^^^^^^ prSlSn 
whether it is capital intensive or labor intensive. The value P 
per land unit indicates the intensity of land use. 

5. Type of Far m Enter prise 

fee, rice, etc., out this ^JP^ ° , ^^^^^ exist. The main constdera- 

More likely, some form of mixed agrlcuicure wxxx c 

tions are: 

a. Relative importance of each enterprise. 

b. The yields obtained from each enterprise 

c. The disposal of the products from e.ch Werprise (subsistence oi 
cash sale) and where sold. \^ 

a. Crop rbtatidns and associations. \ 

e. Relationship between crop and livestock productibn, if any. 

6i Prbductibii^gact-^ces 

a. The specific inputs. 

b. Rate* method, and time of application. 
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7i J'arin Improveinetlts 

a. Condi tidti of the farm family home (or the farm manager's and farm 
workers ' homes ) • 

^* ^9?^^?^9^_9t_ > wells , irrigation works ^ field 

access roads^ storage facilities; livestock shelters; corrals; 
etci 

8i The Fa^rm J^aboj^ Soppty^ 

a. Degree of reliance on the family's own labor force and the composi- 
tion of that force; 



b; Degree of dependence on hired labor. 



c; The seasonal nature of work requiremsnts; 



d. Use of animal or tractor drawn equipment; 
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D. DESIGNING k QUEST! ONNilRE 



the quality of the Iriformation which you are able to gather fr bin. local 
farmers depends heavily oh the quality of your quest ibhriaire. Even the vx>at 
elaborate survey will fail to elicit accurate iriformatiph if you have riot 
taken care to design clear ^ unbiased questions. The fbllbwirig /'Sample Sur- 
vey" outlines one procedure for designing effective quest ibririaires . 



Sample Survey 

One of the mbst useful arid ecbribmlcal means of gathering inforination about a 
population is the sample survey. The iristrumerit used to cbllect dati is 
known as a questibnnaire. Befbre starting tb cbristruct a qiieistionnalre, you 
should be able to answer the following questibris: I 

a. In V7hat areas do you need iriformatiori? | 

b. Why do you need this irif brmatibri? | 

c. How will ybu arialyze the data cbllected? 1_ 

A questibririaire may appear tb be easy to cbristruct and use but in fact it I 
requires a great deal of care arid expertise. The fbllbwirig guideline shoula 
be sufficient for your V7brfc in the cgmmuriity. It is ribt mearit to trairi you 
la the methods necessary fbr scientific research. If ybu are interested in 
collecting more detailed irif brmatibri ^ seek assistarice from a social scien- 
tist in your area. 

Steps in Designing a Sample Survey 

I. Cbnstructirig the Questibririaire 

A. Befbre writirig the questions, several decisions should be made: ^ 

1. How to^- r &late the coutent of the qoesttons to the objectives of 
the survi^y . In certain studies such as pbpulatibn^c^^ 
relations nip between tlie goals of the survey and the questions 
±i usually bbvibus. But wheri the aim is to obtain information 
on mbtivatibri* iriteritibris* feelirigs, etc., the wording of ques- 
tibris is more difficult i 



Wheri chbbsirig issues to be raised, how to ask the questions and 
what vbcabuiary tb use, try to sensitive to people's back- 
grbunds. A cbmmbri prbblem fbiirid with inexperienced personnel 
in the field of survey research is the teridericy tb assume that 
the respondent has the same level bf knbwledge ia the area 
studies as they db. Fbllbwing are sbme reasons that may ex- 
plain the respondent's inability tb answer a giveri questions: 

a. The respbridetit may not have enough knowledge in a given 
field. 
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b; the respondent does hot have_ access to thf fbmatibh. 

This is true in studips which ask respon^^^ 

about the characteristics of other family members or neigh- 
bors • 

c. The respondent has forgot ten facts that happened in the 
past. 

d. The respondent may hot understand the questions 
Wording of questions 

Having decided about the content of the questions § you sfeuld 
then give attention to the actual wording of these questions. 
Precise^ clearly-worded questions will give you clear answers. 
Following are some suggestions you can use in writing them: 

a. T he language should be simple , direct and at a level which 
can be understood by all respondents. _Ybu should avoid two 
extremes: don't use technical terms and jargon which are 

familiar only to those with a certain level of education 

and avoid "talking dbvm" to the respondent by using ungram- 
matical cons tructidns and colloquial phrases. 

b. T he fjuestibh should be ^^peciJEi^:u^d ^should dea l wlth only 
bne i4ea.. For example, ±t a respondent were asked Dp you 
think that the community needs more family privies and are 
you planning tb build one for your family?" The answer 
could be "No."--^hich might mean that he/she does not think 
that the community needs nbre privies or it might raean that 
the community does need more privies , but that she/he-is__ 
not going to build one for the family. In any case, there 
is always a risk that the respondent is answering 'yes" or 
"no" tb bnly one part of the questions 

Tb avbid these difficultly, it is better to limit the 
question to a single issue and then combine the responses 
later if this is necessary. 

c; ^e^c fugsiion should not make unnecessary assump^ttons^abou^ 
the respondent . For example, _the question 'What is your 
present bccupat ion?" assumes that the resp jdent actually 
has an occupation_and would not be applicable, to those who 
are unemployed. To avbid those dangers , it is best to use 
what is known as a "filter" or the "skip pat tern" device « 
These questions have at leat twb parts: the first deter- 
mines whether or nbt the respondent qualifies for further 
investigations, while tte second part will give TOre_ 
detailed informatibh oh thbse who qualify; For example: 

(1) "Have you ever worked?" 

(a) yes (b) no (skip tb questibh 2) 

If yes, 

"What was your occupation?" 
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di Avoid gstng indeflhlte words * One type consists of words . 
that are indefinite in time^ such as "frequently "bfteh^" 
"rarely;" etci "Frequently" may mean "once a day" or "once 
a week," etci 

There Itte^-of ^course , other ways in which_ questions 

can be unclear^ but these examples serve to illus crate some 
of the more common mistakes* 

Types of questions 

There are basically two types of questibhs used ih_a question- 
naire: the "closed" and "open-ended" questions* The first one 
is illustrated by Items such as: 

"Do you think that the drinking water supply of the community 

is: ' ...... :. 



a* quite good?" 
b* only fair?" 
c* not good?" 

where the respondent is asked to choose brie but of a list of 
possible answers* 

With "bperi-erided" questions^ the respondent is free to use his/ 
her own words to reply* For example: "How satisfied ar . ybu 
with the community 's dririklrig water supply? Whay do you feel 
this way?" The majbrity of quest ibrinaires contain bbth "open- 
ended" and "closed" questions* 

Ordering the questibrts 

The re is rid-xor ree t— f o rinat-rfoT^^ ~ques CitTtniaire" bat~ cert ain 

principles are found to aid efficiericy* These prirtciples are: 

a. The first impressibris steuld be that the questionnaire is 
relevant i clear arid easy to complete* 

b* The first quest ibris shbuld brdinarily be terms that are 
emotionally rieutral arid easily ariswe red* 

c* Tlie . quest ibririaire shbiild be as short as possible • Do not 
include quest ibris on the basis that irifbrmatlbri might 
useful fbr sbme purpbse at sbme time iri the future* 

d* The questibris shbuld f bllbw each bther in a logical order 
and should not be repetitive ^ except wheri you are attempt- 
ing to be sure that ybu are gettirig accurate irifbrisat ibn* 

Gufturally sensitive questibris 

Iri every culture there are some questibris that cariribt be asked; 
or must be asked very carefully iri a survey* Serisitive qiies- 
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^ — tibris shbUld te car ef ally OT^t ten _^uri^ 

of the questionnaire atd carefuilf analysed prasibie revi- 
sion ^aftei: the pretM (discussed below) • 

B; Types of Questionnaif es-^.; _ 

There are two types" of quest iohnair^*-., 

' 1. The self -administered quest ibhnati^^ in which the resjKShcfent 
completes the^^fiswers to the qu^^tlbiis* 

2. The interview-quest ibhhaire in vh^^ the quest Ibhs are asked 
and recorded by ah interviewer. 

Advantages and disadvantages are foutiS in both methods* Hbwet^ef^ 
for your work in the community^ you ^ghc consider using the 
interview-quest iohne ire which will gjve you an bppbrtunity to get 
_ to know the people on a personal ba^i^* The ihterview-question- 
^^natre Jias the following advantages: 



1. It reduces^he-^pxpbiem of hbh-r^sP^n^e • The presence bf the 
interviewer can ToSetimes^ serve ^ ati Incentive to responds 

2. It can be used with persons bf^^JSostr-all e^ levels i 

3^ It allows probing for more detail^ information and the inter- ~ 
^^^-^^ewer can clarify mialhterpretacl^n^ • also possible to 

comb^ne^the two methods. The inc^^'viewer can visit the respon- 
dent, exp^in the purpose of the study and leave the question- 
naire to be completed with the t.^0t>bii<ient . 

II. The Pre-test 

Once the questionnaire has been assembleB^ it should bg tri^ out vd:th 
people similar to those to whom it is^tp b^ administered- That is, it 
^iheirtd--be-^ni±ntstered to households not i^^cJuded in sample (See 
Section III) i ^- — ^^-^.^-^ i 

It is only by doing this that errors and cbnfusitig qi^sttons ciH"^^:^^ 
corrected befori time and effort are wait ^ on the actual surveyi Five 
or ie interviews are enough to khbw if tt^^ questibdnalte works well or 
not. After the pre-test interviews are c^feeii> yc^u should review tte 
questionnaire, any inadequacies shbuld b^ ebrrected, and Ideally, the 
modified questionnaire tested again. PoJ-^^wlng ate some points you 
should consider in the pre-test. 

A. Does the question ask for inf brmattot:! th^^t is needed for the Pur- 
poses of tfe survey? Are you sure yd^ h^ed tb ask this question? 



\ _ 

B. Are the questions and words ihterprst^i 1^ the same way by people 
of different social groups^ ethnic gir^p0> educational level, sex, 
and locations? 
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C. Are there certain questions which seem to create irritation or 
embar r as sine n t ? 

D» Are any questions confusing to the respondent? What would make 
these questions more clear? 

E. Is the questibrihaif e too long? 

^- Is there enough space to recorf the answer? Nothing ^re anriby- 
ing to the respondent or to the interviewer than having to write a 
lot of inf oirmation into too stnali ^ space. 

G« Are there repetitive questions? 

Pfe--test is an essential part pf ^^^^stiohtiaire desigxi and should not be 
omitted oh the grounds that tte questionnaire can be properly eva3uated 
hy ybu and ybur team bf Ibcal people, 

III. Selection bf the Sample 

It is nearly impossible fbr you to a^R everybody in the community a set 
of questions. What ybu can. do is to select a small group of people 
(the sample) tb whom ybu will administer your questibrinaire . The aim 
of this process is to obtain information frbir tte sample which will 
apply to the total pbpulatibii of the community when the information 
gathered is analyzed. 

There are several sampling techniques^ but for the purpose of your 
study, you heed act get into complicated statistical calculations. 
Following is one simple methbd: 

Make a list of all the households street by street or block by 
block, then select one household out of every five, 10 or 15 hbuse- 
holds, depending on the sizfi of ybur sample. 

For your study, 20 tb_30 interviews are sufficient. Select e^u^ num- 
bers of male and female respondents^ Very often, the cwmunity may 
have several different ethnic or social groups. In this case, be sure 
to include in your sample representatives of each major group, in num- 
bers proportional to its sizei 

Remember that the population of your sample must represent and have as 
much as possible the characteristics of tte population of the whole 
c bmmuni ty • 

IV. Interviewing > 

Ybu must keep in tnind that the qoestibntiaire is a tool that helps you 
tb collect Irifbmatibh for a bet ter ^n^le^standing of the community. 
Accept answers withbut showing any doubt; do not change replies that do 
hbt sound correct tb ybu. 

First, set up a friendly relationship vrLth the respondent i Explain the 
purpose of the study in such a w^ that the respondent's curiosity and 
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Int;ere8 1 are stimulated i te/ste must see tha 

and that his/her cooperation ts needed* ^?P^^^^^_®®P55^ 
interviewing is probing^ This is the technique used by the interviewer 
to encourage and stimulate the respondent to give further details. You 
can use a neutral question or comment such as '*What do ybii mean?" or "I 
see" or remain silent, suggesting to your respondent ydii understand the 
answer given but you know that she/he has tndre to say. 

The important point to keep in mind is that you should not impose your 
ideas upon your respondent to a point that she/he feels obligated to 
give the answer that you warit—ah answer that does riot reflect . his/her 
own feelings. 

Analysis of the Data Collected 

In conducting the community survey, your goal is riot to gather statis- 
tical information such as the number of persbris iri different age groupy 
or the number of persons having a certain illness^ but rather to gairi a 
better understanding of the people's traditions , kribwledge, aisi beliefs 
of the community's felt needs ^ of What cbuid arid should be done fbr the 
well-being of the people. 

For example, if ybu want tb know what the ccmmuriitgr thiriks about the 
services given at the health clinic, ybur arialysis may present itself 
under this f brm: 

"Reasons fbr riot using the health ceriter by ...." 

a. sex (male/female) 

b, marital status ^sirigle, married^ divorced, widbw(er)) 

c; education (know how tb read and write ^ primary education ^ secbiidary 
educatibri, etc 



d. income 

location 
fi and others 

Examining the responses tb this questibri fbr each of these categories 
will help ybu tb understarid why the health ceriter is riot used. For ex- 
ample, the Ibcation may ribt be too cbriveriierit fbr some people because 
of the lack bf public tr^rispbrtatibri, or womeri say that the midwife- 
nurse's mariners are rude^ br the villagers, especially those with lit- 
tle education, consider the health ceriter as thi place for dying pa- 
tirntsi This kind of trifbrmatibri will help ybu tb plari your education- 
al activities accordingly* 



• 149 - IBO 



INTRODUCTION TQ-CBOP PRQDUeXieN MANAGEMENT 

Good crop production management involves attention to two major areas; 

1. Standard managerial skills like timeliness and recordkeeping that 
are essential to the success of any enterprise. 

2„ The farmer's ability to manlpulaCe the ag environment by selecting 
and implementing an appropriate system pf cropping practices from 
land preparation through ffiarkettng, 

STANDARD MANAGERIAL SKILLS 



Mo 



St of these skills apply as much to extension workers as to farraeri; 



A systemic approach : This means treating crop production as a system 
composed of interrelated management practices . Another term for this 
±s integrated c^ dp prbd uetlxKi management . 

Organizing arid pla^nntog^ : From land preparation through marketing. 

Recordkeeping ; For example , maintaining an accurate account ^^ o^^^^ 
and returns; keeping a field ridtebddk to record planting dates, date? 
and dosages of ag chemicals, rainfall, and, general observations on the 
crop's progress^ This is a much neglected management skill. 

Qbservirig-scoutirig to spot problems like insects and diseases sd that 
timely action can be takeri. 

Timeliriess and thoroughness : Delays in planting, fertilizirig, weeding, 
watering^ sprayirig, and harvesting can markedly lower yields. Care* 
lessness and haste have a similar effect. 

Equipmerit maintenance and repair ; Sloppy maintenance not drily raises 
equipment costs but the resulting delays can also lower yields. 

Cominuriicatidri with other farmers, researchers, and exterisidriists td 
pr-ovide feedback and to keep abreast of new developments in cropping ^, 
practices. In addition, farmers need to keep Informed of market trends 
concerning their crops. 



MANIPULATING THE AG El 

No other ericieavr is subject to nore var^bies than outdoor crop prdduc- 
tion. The cburitless variations in soils , climate, pests and diseases, 
farmer management abilit^-, available capital, and available inputs (improved 
varieties, fertilizers, etc.) make such agriculture a very location-specific 
enterprise with few "cddkbddk'* recipes for success. 

Despite the vagaries df Nature, a farmer still has a good deal of con- 
trol over his/her specific cropping situation by choosing those tnanagement 
practices which can bvercdme dr moderate Itmlttng factors and often make the 
difference between, profit and Idss (or hunger and subsistence). Whether 
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cbhsclbusly or hot ^ most successful managers _and extensldhls ts view crop 
production of ah Integrated system made lip of the fdllbwlrig manageiii&nt areas 
which each cdatalh numerous options • ^ 



I. 


CROPPING SYSTEMS: How much of 


vit. 


WEEK CdNmiL 




what to grow; type of rotations 








VIII. 


PEST & DISEAST CONTROL 


li- 


SOIL MANAGEMENT & LAND PREPARATION 












OTHER PRE-HARVEST GROWING 


III. 


PLANTING/ TRANS PLANTING 




PRACTICES 


IV. 


FERTILIZER USE 




HARVESTING 


V. 


LIMING 




DRYIIK AND STORAGE 


VI. 


USING WATER EFFICIENTLY 


xii. 


MARKETIfJG 




NOTE: These management areas are 


presented 


in detail at the end of 



this section. 



The "Package of Praefcl^ 



L JtO- -Cr op itanagement 



in most cases, low crop yields are caused by several major limlt'ihg 
factors present simultanedUisly, rather than by one single obstacle^. When 
farmers implement a locally adapted "package" of practices designed to dver- 
come these mutliple yield barriers^ the results are usually 
pressive than thdse obtained by concentrating oh only one barrier. Some 
examples : 

1. in a trial its India, a t^brid maize variety yielded bhly slightly 
more than a native variety wheh both were grown under traditional 
inethdds (2000 kg/ha vsi iSOO kg/ha) ^ However, the same hybrid 
yielded 8000 kg/ha. compared to ^OOa kg/ha for the hacive variety 
when both were grown under improved practices (fertilizer use, 
insect control, proper plant /spacing and pbpulatibh). 

_ * _ _ • ' _ * 

2. Results from a trial conducted with wheat ih Mexico: 



Irrigation 

Fertilizer 

Irrigation + Fertilizer 



Yield Increase 

135Z 
5% 
700% 



A typical crop "package" consists of a combihatlbh bf several locally 
prdve^l new practices tA±ch are also tested in their combined fbrm. Few 
packages are readily transferable without local testing and mbdificatibn to 
suit cdhditidhs. Most packages consist of several of the following prac- 
tices: an imp roved variety^ fertilizer use , ehahges Ih plant population and 

Sf 



spacing, iinprdvad control df 



preparatibhj water mahagemeht . 



^^■^pest^ s^disease s , and imprbveraehts ih lahd 
i» JSt^oragc , 



It^s impdttant^ t^r ealiz e that ^ ^piackage doesn^t always have tb Ihvolve 
cbhsiderable use df purchased^ input B. In fact, extension efforts can often 
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effectivf*iy focas initiaiiy bh Improving basic mariagemeht practices and 
skiiis that require little or no Investment (I.e. timeliness » weeding > land— 
preparatibh. seed select iotu changes in plant population and spacing ^ _ etc ; ) . 
Thia helps assure that small farmers benefit at least as much as larger 
btieSj especially in regions \^ere ag credit is deficient. 



lea 
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A GUIDE TO CROP PRODUCTION MANAGEMENT FACTORS 



I. CROPPING- SYSTEMS 



A* How much of what to grow. 



B, Xntercropp tng (several crops at once) vb* monocropplng ; monocaltare 
(same crop year after year) vs. crop ro tatdtoa 



II. SOIL MANAGEMENT AND LAND PREPARATION 

A. Soil conBervatlon . practices to lessen soil erosion losses on slop- 
ing fields. 

I 

Lng soil phj^lcai itmitationa ; texture, tilth, depths drain- 
raised, flat^ sunken. 

D. Seedbe d fineness required for the particular crop; 

E. Handling of^ previous crop's residues . 

F. Til lage v s. no-tillag e 

G. Dept4^ of tillage 

H. Choice, of e quipmen t^ or Jjnp±em ent s . 

III. PLANTING/TRANSP L ANT ING 

I A. d irect seed i ng vs. tr a nsp lanting ; 

B. di rect seed i ng (field crops, some vegies) 

1. bate of planting and its correlation with rainfall and tempera- 
ture cycles . * ; 

2. iaio±£e oi crofi^ariety : nativl vsi improved vs. hybrid plus 
choices within each of these groups. 

3. Seed quality ; 4>urtty ; and germination . 



4. ^Defith^ of planting: small vs. large seeds, soil texture, mois- 
ture; 



_ / 



5. JOant^ -spacing ; in' t^he row, between rows; broadcasting vs. row 
planting; "hi,ii" vsi "drill" planting. 

. t 

6. jaant^4^o pn ia tlon (density). 

7. Planting metho d; hand vsi mechanicals 
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€• Trahsplatitlhg 

1. Size and age of transplant i 

2. Container-grown vs. :bare^bbttng vs. blocking. 

3. "Hardening" . 

4. Depth of setting. 

5. Shading . 

iV» ^ FERTILIZER USE ' 

A. Organic vs. chemical fertilizer; ase 6f ffreeh manure crops. 

B. Determining f ertilize^^needs^ ; soil sai^ling for soil lab tests, 
diagnosinsr ha iger signs, field trials, "guesstimates". 



/ 



e. Kind and amount of fertilizer: chemical, compost, manure. 

D. Timing of applications: pre-plant , at planting, sidedresslng. 

E. Placement 

1. Broadc^^ vs. localized placement (band, iidle, half-ctrcie5 . 

2, Distance- from t'se seeds 6r\plahts. 



3. Special placement considerations for furrow irrigated soils, 
foliar applications. 

V. LIMING m 

A. Deciding if liming is ne^ed. 

B. Kind, ambm^., apFllcatijn method and placeMtit, timing. 

71 . USING wA:eaR epficiently 

A. Raihft.d Crogs^ 

1, Choice of variety (drought rcHistahce, lt-4r.:ri of growing 
period) . 

2. Plan^^popula^^^ n (especial. ly irapori ixnt _wi th cere^ grains in 
marginal rainfall areas ) • 

^- Timing P^^^f.^P^* 

4. Mulc Hidg. 

5. Weed c^^nt4:^3^ . 
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tioii to lower runoff losses. 



Bi irrigated Crops 

1. Irrlgatlbh method ; hand watering^ surface (furrow or flood- 
ing ) f sprinkler ^ etc • 

2. timing , amount, and frequeiacy , 
Vii, WEED CQNtRQL 

A. Method : Burning, mulchings hand implements^ mechanical » herbi- 
cides • ' 

Bi thoroughness * J 



Ci Timeliness , 

b. Avotdtng ^rop injury : root pruning^ herbicide toxicity, herbicide 
residues • • 

/ 

VIII. PEST AND DISEASE^ eONTROL 

— : — . •_ 

A. Blrda (se^ eating^ seedling injury, grain eating): seal treat- 
ment, scaring; (people, s^ring-f laggings etc. )• 

B. Rodenta (ft^d): traps, ^aits, seed treatment. 
If a±ugs , snails j 

J 

-Controls 



a. Grop rotations 



b. Resistant varieties ; 



a intercropping. \ 

- \ ; 

dm Biological cbhtr61s:\ bacillus thurihgiehsis , predator in- 
sects t etci 

e. "Organic" controls: collars^ "organic" i^tays , stale beer 
for slugs, etCi \^ 

fi Srap (barrier) crops. 

2. Chemical controls 

km Deciding when to use ihsetticides . 



bi ehotce of insecticide : toxicity to humans and the environ- 
ment , sy 8 temic vs . hbh-sys t^emic . 
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c. Type of- forfflulation : sprays dust^ granules, baits; 
^ d. Application dosage , Ir eguency ^ and timing , 
e. Coverage re quired , use of sticker-spreader, 
ij. Diseases 

^. Non -chemical cbhtrdl^: resistant varieties, crop rotation, 
sanitation, roguing, iraproving^rainage, intercropping, weed 
control^ cbhtrbl of insect vectors, use of disease-free seed, 
tiiing and frequency of watering, sterilizing nursery seedbed 
soil with heat or boiling -watfer. 

2. Chemical cbhtrdls : see^x treatment with a fungicide, fungicide 
drench, chemical nursc^ry 5^ -dte-j sterilization ^ foliar fungi- 
cides^ systemic vs. non-s > "reniic iingicides- 

E. Nematodes 

1. Non-chemical controls: : Resistant varieties , crop rbt^itibtt, 
flooding^ sugar, plowing up crop roots, antagorlstic plants. 



2 • Chemical cbntrbls ; Nematocides . 
JX. (3tHER PRE-HARVEST GRO WING PRACTI CBS, etc 

A. Thinning of direct seeded vegies. 

B. P runing ^ staking , tr e l l i stng * 

C. Hillihg-Ufi of certain field crops like maize, beans, etc. 

D. Equipment management; maintenance, adjustment. 
X. HARVESTING 

A. Determining maWl^ i especially important with vegies and pea- 



nuts • 



B. 



Interval between maturity and actual harvest: farmers may allow 
field crops to dry down in the' field before harvest, but losses to 
weevils, birds, rodents, and rots may be serious in some cases. 



C. Harvest method * 
XI. DRYING AND STORAGE 



A. Drying (cereal and pulse crops): in the field vs. patio vs. cri- 
vs. artificial methods. 

B. Stbrage (cereal and pulse crops). 
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1. Form : threshed vs. uhthreshed i^br ear vs. shelled maize). 

2. Type of cbiitalner : sactcsi gbuirdsi clay pbfSi baskets^ silos S 
bins, ciribs, airtight cbntaihers. 

3. Moisture requirements for safe storage and their measurement. 

4; Coii£rall±ag-Atorage ^n s ect s^ 

ai Pre-storage- jngt^ ; drying and cleaning of grain, cleaning ^ 
repair of facility, spraying or dusting of facility, disin- 
fection of sacks • 

b. In-storage mgt : sunning, smoking, mixing materials with the 
grain (veg. oil, ashes , etc^)^ airtight storage ; use of in- 
secticide sprays , dusts , fumigants . 

5i Controlling rodent losses ; rodent proofing, baits, traps* 

Xii. MARKETING 

1. Market analysis and price monitoring, 

2. Crop quality control, 

3. Cooperative marketing, 

4. Contracts. 
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A GUIDE TO TROUBLE SHOOTING COMMON CROP PROB LEM S 

It takes a lot of practice and. detective work to accurately tro^ble- 
shbbt crop problems. Some abribrmalltles LLke wilting or leaf yellowing can 
have riumerbus cause.^ • 

ao^OL to— Troubleshoot : First, learn to dtsttngotsh normal from abnormal 
grbwth when you walk . through a farmer 'sfieldi Keep a close watch for teii- 
tale trouble signs snch as abnormal color , stunting , wilting , leaf spots ^ and 
signs of i n s ec^t q 1 ng * Make a thorough examination of affected plants, 
including tiu? system and the Inside of the stem, unless the problem is 

obvious. Obt'-«5n : etailed information from the farmer concerning all manage- 
ment practi "'lat might have a bearing on the problem (iie., 
and pesticide applications name of crop variety, etc.) i Note whether the 
problem occurs un iformly over the field or in patches ; this can provide val- 
uable clues; since some problems like nematodes and poor drainage seldom 
affect the entire field, 

looting tools, etc^ 



ii k pocketkn ' f e for digging up seeds or slicing plant stems tb check 
for root and stem rots 6i ihs»?.ct borers. 

2. A shovel or troy el tor examining plant rbbts br checking fbr Hcll 
insects or adequate tcisture. 

3. A pocket ;nagnifyihg glass tb facilitate ideritif icatidri of iiisects 
and diseases* 

4. A reliable solX ^ te i st k lt^ for checking both topsoil r:nd subsoil 
pH; especially useful in areas of high soil acidity^ Bev'are of 
cheap kits;* especially those usitig litmus paper- The Hsilige 
Trubg kit is one of the best and costs about $15 (UiS»)» 

5. Disease, insect ,^^nd ^unger signs gui des^ : Refer to tte Bibii- 
bgraphy an the enc; of the Crops Gtiidelinesi 



CROP APPEARANCE 



PROBARLE CAUSES 



POOR SEEDLING 
EMERGENCE 
(Carefully dig up 
a section of tow and 
look for the seeds) 



WILTING 

(Pull up a few plants 
carefully using a 
shcvei or trowel and 
examine Che root ; 
r-.heck stem for borers 
or rotted or dis- 
colored ti^suei) 



LEAF ROLLING 
OR CURLING 



LEAF_CRINKLING, 
PUCKERING 



LEAF "BURNING" 
OR BROWNING 



Low germination ssed 
Planting too deep or too shallow 
Soil crusting or overly cloddy soil 
Lack of ^-ioisture 

Clogged planter - - 

Seeds washed out by heavy rain 
Fertilizer "burn" _ 
Pre-emergence damping off disease 
Birds , rodents 

Seed eating insects (wlreworms^ se^ corn maggots 
seed corn beetle) 

Actual lack of moisture due to drought or poor 
irrigation management (watering tod lightly or to 

infrequently). _ 

Dic«=*ases (bacterial or fuhgal wilts; certain type 

of rcrt and stem rots). 

Very high temperatures ^ especially if combined 

\±th dcy* windy conditions^ 

Rook feeding insects 

Stem borers 

Pe . <i ocmpe t i t id ri 

Vo'-tc pruning by hde dr cultivator 
Nematodes (especially if confined to t^tches and 
when plants wilt despite having sufficient water) 
Stem bveakagr. dr kinking 



Lack of mdisture (maize, sorghum, millet) 
Virus 

Sucking insects- feeding on stem or leaves 
Boron, calcium deficiency (beans only) 
Vetticillium wilt (peanuts) 



Aphids, leaf toppers feeding on leaves dr stems 
Virus 



Drought 

Excessive heat 
Fertilizer burn 
Ir.secticide burn 

Dipterex, Azbdrin (Nuvacrdri), dr met 1^1 pkir-\thi:oi 
injury on sorghum 
Herbicide damage 
Nutrient deficiency 

Aluminum^ irbh^ dr manganese toxicity 
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(coat *d) 



CROP AFg EARANCE PROBABLE CAUSES 

due to excessive acidity (below pH 5»53. _ 

Salinity or sodium problems (cbrifiried largely to 

low rainfall areas^ especially if irrigated.} 

Boron toxicity from irrigation water (low rainfall 
areas) or improper placement of fertilizer bdrdri. 



Lack of sunlight caused by overcrowding or long 
periods of heavy cloudiness • 



Caterpillars 
Beetles 
Earwigs 

HOLES IN LEAVES Crickets _ 

Snails i slugs, especially on beans (check for 
slime trails) _ 

Breakdown of dead tissue due to fungal or 
bacterial leaf spots 



LEGGY, SPINDLY 
PLANTS 



Fungal or bacterial leaf spots 
Virus 

Sucking insects 

SPOTS ON LEAVES Spilling of fertilizer dti leaves 

Herbicide spray drift , especially 
paraquat (Gramoxone) 
Suriscald (beans) 



LEAF MALFORMATION 2, 4-D type herbicide damage due to spray drift or 

WITH STm CURVING & a contaminated sprayer (broadleaf crops only). 
TWISTING (Broadleaf - 
plants only) 



LEAF MOTTLING, LEAF Virus 
MALFORMATION, PLANT 
MALFORMATION 



Nutrient deficiency 
LEAF STRIPING Virus 

Genetic 
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JPRQBABfcE CAUSES 



YELLOWING, STUNTING 



OVERNIGHT DEFOLIA- 
TION OF PLANTS 



PLANTS CUT OFF AT 
OR NEAR GROUND LEVEL 



TWlSTIIffi_TUNNELS 
IN LEAVES 



YOUNG SEEDLINGS COL- 
LAPS_E NEAR_ GROUND 
LEVEL AND DIE 



POOR GROWTH, 
LACK OR VIGOR 



Nutrient deficiency 
Poor drainafe 

Nematodes - 

Lev pH (excessive ^^i4iiy) - 

Root rot, stem rot, fjii^c* diseases 



Leaf cutter ants ^ gr^'^^^ng animals 



Cutworms 
Mole Crickets 



Leaf mliiers 



Furigal seedin,^ biighcs, dampin,^ off. Heat girdling 
of stein (beanb) 



Too dry ^r too wet 
Too hot or too cold 
Insects, diseases 
Weeds 

Unadaptsd variety 
Low pH 

Salinity-alkalinity j/^^obJems 

dvrcrowding 

Shallow soil 

Soil cofflpacti^n, hariiP^^ 
Poor drainage 
Nutrient deficiency 
Faulty fertilizer practices 
Ne^.todes _ - - 

Exces si cloudihes s 
Herbicide carryover 
Uveral 1 poor inariagem^^^ 
Dania;je4 seed C be aha) 



LODGING- m STALK 
BREAKAGE (Maize, 
Sorghum, Millet) 



Overcrowding 
Stalls rots 
Rbotwdrwc; 
HlgH_wlnS 
K deficiency 



CROP APPEA^NCE 



POOR NQDULATION 0N_ 
PEANUTS, _COWPEAS^ SOY- 
BEANS ^ OTHER LEGUMES 
THAT ARE EFFICIENT 
FIXERS (Carefully dig 
lip the root system arid 
check for rio^ulation; 
clusters of fleshy nod- 
ules y especial ly bri the 
taproot^ red- 
dish interiors are signs 
of good noduiatidn, 
Dbri't confuse nodules 
with nematode galls!) 



jROBAB L S CA4^S£S 

Soil lacks thecorrec^ type of Rhizbbia; seed 
innoculatibii is needed. Improper innbculstioh: 
wrong strairi, innocul^^t too old or improperly 
stored. 

Exposure of innoculate^j seed, to excessive sunlight 
or contact with fertiliser or certain seed 
treatmerit fungicides. 

Excessive acidity (soy^je^^ are especially 
susceptible to Molybdenum deficiency). 
Plants are too young (it takes 2-4 weeks after 
plant emergence for th^ nodules to becc;^e 
visible). 
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GUIDELINES FOR VEGETABLE GROWl^v: 



CONTENTS : Rooting depth bf vegetables 

" Vegetable piannlng chart _ 

Heat tolerance of vegetables, frost tolerance 

Vegetable families _ 

Nutritional value of vegetables 

Calculating how much seed to buy 

A sample seed calculation problem 

Selecting the right vegetable and variety 

Storing seed and testing germination 

Chbbslhg a garden locatibh 

Using the right seedbed type 

Plant Spacing and row spacing considerations 

Intercropping 

Successibh planting 

Watering: How Much, How Often? " 

Growing transplants in a nursery seedbed, damping-bff 
Tips oh transplanting 
\7t\en to liar vest vegetables 
GaldeliritiW for individual vegetables 




Root 



-V egetables When 



There's No Barrier to Their Peretration^ >^ 



Shallow 
I 45-60 cm) 

Broccoli 

Brussels sprouts 
Cabbage 

Cbl lards 
C.'uliflower 

C'.iery 

Chinese Cabbage 

Cbrn^, sweet 

Garlic 

Lettuce 

Onion 

Parsley 

Potato 

Radish 

Spinach 



Moderately Deep 
(90-120 cm) 



Beans 

Beet 

Carrot 

Chard, Swiss 

Cucumber 

Eggplant 

Maskraelon 

Mus t ird 

Pea (English) 

Peppers 

Squashy summer 
fuirnip 



Dee^ 
(More than iZOcm) 



Asparagus 
Beans , lima 
Corn, field 
Parsnip 
Pumpkin 

Squash, wint^ar 
Sweetpdtato 
Tdmato 
Watermelon 



J. Knott, John Wiley S 



i i Adapted from Handbook for Vegetab l^-L 
Sons, NY, 1962. „ l 

2. ^Q±l compaction , hArdpa^ . subsoil drynes s , ^oo^-dratncr^, and exces- 
stve subsoil aciilty: <'Ati all reduce usable soil depth. 



VEGETABLE PRODUCTION FtANWlwii umakx 
PLANT SPAaiNal 



BEANS, BUSH GREEN 
BEET 

BROCCOLI 

CHINESE CABBAGE 

CABBAGE 

CARROT 

CHARD> SWISS 
COLLARDS 
CORN, SWEET 
CUCUMBER3 
EGGPLANT 
LETTUCE, HEAD 
LETTUCE, LEAF 
, MUSTARD 
0KRi^3 

ONION, BULb6 

ONION, GREEN 

PEPPERS 

RADISH 

SPINACH 

N,Z. SPINA CH3 

SQUASH, SUMMER 

(BUSH) 

SQUASH, WINTER 

(VINING) 
T0^1At07 
TURNIP 

Watermelon 

cow PEAS 



In Row Betw > Row s 

S-lOcm 
5-8cra 
30-4 5cra 
25p30cra 
30f45cm 
5r8 cm 
12T25cin 

25-1300111 

SOctn 

45-60cin 

25-3 Ocm 

iO-lScm 

r0-20ciii 
45-60C1E 70-9(3cm 
5-8cra 15-6 6cm 
3-5cm 15-60cm 

40^60cm 60-7 5cm 
5cm i5-30cm 
5-8cm 15-30cm 

30-4 Ocm , 4 5-6 Ocm 

80-90cm 90-1 20cm 

betw. hills 

90-120cm 15b-i80cm 



30-60cm 75-lbbcra 
6-l2cra 3b-6bciii 
90-120^m(hills) iSOcm^ 
6-lbcra 5b-^60cm 



SEED SEED 
SEPHT SPACIlflG 



DAYS. TIL* YIELD PER^ 



8 



HARVESX l€ETER 



Ht>— bU— cm 




5— 6 cm 


Ducm 


0 • 5— 1 cm 


1—3 cm 


A ,7 j^i^m 
H J— / OCm 


II II 


t2 


^0— Docm 


II II 


1—3 cni 


H Lr^ / JCm 


II M 


T 


15-60cm 


0.5 


0.5cm 


3t 


1cm 


1-3 cm 


45-/ Join 


0.5-lcm 


T 


7 5-90 cm 


2.5-5cm 


12-15cm 


9b-i20cS 


1-1. 5cm 


2/hble 


60- 90cm 


0.5-lcm 


T 


30-6Qcm 




T 


20-4 5cm 


0.5cm 


0.5cra 


30-6 Ocm 


b.5-icm 


1-3CX2 , 



1,5-2. 5cm lOvlScti 
0.5-lcm 0.5cm 



lent 

0.5-lcm 

1cm 

2-3cm 

2-3cm 



T 

1 i 5-2cm 
l-3cm 
5- 10cm 
6/hill 



42-56 

55-70 

65-85T 

75-85 

65-95t 

65-85 

55-65 

50-85T 

70-90 

50-65 
75-95T 

45^70T 
30-50 
4CF50 
50 -70 
90-^120 
75-90 
6O^90T 
23-30 
40-65 
65-75 
50-70 



b.4-'2kg 
3-6kg 

1- 2kg 

2- 6kg 
2-6kg 

1 . 5-5kg 

1- 2kg ' 

2- 6kg 

3- 4 ears 

0.8-3. 2kg 

2-4kg 
5-9head8 
2-4kg 
2-6kg 

-3kg 
.5-6kg 

0.5-4kg 
1.5-4kg 
0.6-2. 8kg 



Cthln to 3) 

■■ ■■ 70-10.0+ 



0.5-lcm T 55-90T 

■■ ■■ l-3(an 45-65 

1.5-2. 5cm 6/hill 80-100 

2— 4cm 5cm 65—80 



2-8kg 
2-8kg 
0.8-6kg 
0.6-3kg 



1. in-th^-ro" spacings are final Hnacings after thinning. 

— • — ' — — ^ * , . - ^_ ^ J ^ 1 n v*a-v4 < 



Between row 



2. 
3. 
4. 

5; 

6. 
7. 
8, 



8pac^4^gB^ vary greatly depending on seedbed style, variety size, and need 
for foot or equipment passage. 

T =• commonly transplanted. _ _ . 

Soak these needs overnlte to improve ieirminatiop^spGai ^nd rate. 
Time tti harvest vari^ vrtth variety and weather conditions. 
Refers to "drU I" planting. Space "hills" 75-90 cm apart in the row, 
plant 6 see.is/hllli and thin to 3 plants; 

Bulb onions are usually grown froin tra:Bpiants or^sets ratlier than 
direct seeding (except under very good management). -j, j 

Staked tomato plants can be spaced much closer together than unstaked 

Tvegetable's yield can vary greatly with growing coiSiitions and manage- 
ient. A good yield in one area might be considered average or mediocre 

Somfdirlct^pla^ted vegtes Hke Chinese cabbage, okra, iettace, swiss 
chard, and mustard can be cluster planted at 3 seeds/hole using the 
after-thihnlng spacing in Soiamix 1. 
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H EA'TTOLERANCEOPrWGETABtES 

\ Heat tolerance varies great^.y among vegetables and also among varieties 
of a vegetable* It's an important consideration in garden plahi:ing. It's 
Impossible to give hard and fast maximum teinperatuire tolerances ^ sin high 
d^ytlGe temperatures can be somewhat offset by low night temperatures i 
Here's a rough table: 

Monthly Average , Vegetables Whose Yiel ds^ 

of tiaytime Kigc .3 - Won't be Serlausly Affected 

v - — " " ' ■ ~ 

up to 95°F, 39''C Eggplant > Hot Pepper, Okra, Watermelon, 

■ Sweetpdtatd, Corn, Cdwpeas 



up to 90 °F, 36 °C Sqiiasli, Cucumbnr, Musk melon. Pumpkin, 

/\ Beans, Col lards, Sweet Pepper, t±ma Beans 

\ (vining types), i^iZ« Spinach 

up to 85 ^F, 33 Tomatoes, Radish, Bush Lima Beans, Cabbage 

(heat tolerant varieties), Chinese 

\ ^ cabbage ^ Onion ^ Garlic ^ Leek 

up to 80°F, 3e°e Mustard, Irish Potatoes^ Carrots ^ Beets 

\ Cabbage i Leaf Lettuce* Kale, Swiss chard 

up to 75°F, 27**C arbccbli* _Splnachi Turnip* Brussels 

\ sprouts* Cauliflower , Celery 

\ 

Practii^cd like mulching and p artial shading ma^r help offset the effects 
of high heati, 

\ ■ ' . ; 

\ 

; COLD^T^LEi 



Some vegetables (mainly the heat tolerant ones) are very susceptible to 
frost and also have their growth checked by .dtil teaperatures > Young p lants 
are: mere susceptible to frost ^ha ti older - r ;j^; a few daye of gradually cool- 
ing temperatures helps plants prepare for ; cpsti 

V ^ry hardy (saryive down to 20^F ['-7.5°e]): , Broccoli, Brusseis s 
c.sbbage, chives, col lards, garlic, kale, kohlrabi, leek^ mustard , oniony 
fjlarsley, peas, radish, rhubard, rutabaga, spinach, turnips (3ased on youug 
|lan;:8) ; I 

f'jf I" ■_ 

Ma Xf^-^hardyi (young plants survive light frosts): !Beet* carrot* cauliflower* 
ijfcelery, chard, Chinese cabbage, endive, lettuce^ potato. 

f ! . • 
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VEGETABLE F AMILIES 



Why It's Importaht 

1. Vegies of the same family sha:r^' many of the same insects and 
diseases*: You'll encourage^ batidup by growing family re la tivei 
cbatihually in the same section of the garden or field-especiall; 
true for the Crucifer and Solanaceoos families. ^ 

2. Family ' members also share many similar trairs re cha tact eris tips 
and growing practices. The erucifer family cabbage , brdc^olV, 
etc.) prefer cool to semi-warm temperatures > and msc are sh^tio^ 
rddted> 

CHENbPODlACEAE - Gbbsef bot^Famtly^ 
Beet Swiss chard Spinach - 

COMPOSITAE -- Sunf lower F ajitlyL 
Let tu ce Ehdi ve Art i choke 

CRUCIFERAE --arualf et or Mu stard Family 

Cabbage Broccoli / Radish Rutabaga 

Collards Brussels sprouts Mustard Watercress 

Cauliflower Kale Turnip Horseradish 

KohlS^rabi 

CUCUR BXTAG^E Cacarblt or Gour< 5 Family 

Squash / Watermelon Chayote ^ 

Pumpfciti / Cucumber Melons 

; LEGtJMlNCisAE - Legume or Pul^& Fa mily: 
Peas I Lima beans Sbyi">eans . 

^esns Cowpeas Peanuts 

7 ULTA: :EAE - Lily Fa mMy^ 

Asparagus Qniph l^ek 

Garlic \ Shallot Chive 

SDLANACEAS - Nig;ht^hade dt ^ ^olanaceous Family 
Potato Pepper 
Eggplant Tbinatd 

UMB ELLXF ERA E^^^^^rsley Family 
Carrot Parsley Celery Parsnip 

^ MAL-V^CEA£ - Mallow Family 

Okra • ' Cotton 
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NUTRiTiONAL VALUE OF VEGETABLES 



Vegetables make several important contributions to tropical diets: 

• a) They enrich the diet with nutrients^ particularly vitamins and 
minerals. 

/■ - 
; . - <? 

b) They render the staple food more palatable and hence improve the 
/intake. , = 

c) They improve digestion because of their high fiber content. 

The addition of vitamins ^ minerals* and other nutrients to the diet is 
the most important factor. In fact ^ in many countries ^ vegetsbles (arid 
fruits) may be the only significarit sources of vitamins A, C, fdlaidLh (a B 
vitamin), and of the mineral iron. . 

Of the vitamins ^ carotene (vitamiri A) arid vitamiri C are the most impor- 
tant. Carotene is deficient riearly_ everywhere in the tropics, with the ex- 
ception of West Africa where red palm oil is used iri food preparation. The 
low intake of fat Hampers the absorption of carotene in the body. Vitamin G 
is less abundant in cereal thari iri tube^-cdnsuinirig regions. 

Vegies whose edible parts are deep green, deep yellow, or deep orange 
are good sources of vitamin A, but there's little correlation between color_ 
and vitamin C cpriterit. In leafy vegies, a deep green leaf color (and there- 
fore high vitamin A) is highly correlated with leaf exposure to sunlight . 
That's why cabbage arid head, lettuce are much lower in vitamin A than their 
bperi leaved relatives cdl lards arid leaf lettuce. 

One feature of vitamin A is that it is fat-soluble and c stored 
for up to a year in the body's fat tissues. Tliis is especiaii;^^^^ 
in, light of the seasonality of vegetable availability iri many countries. A 
person in good health can consume all of his/her yearly vitamin A reqoire- 
merit in dne seasdri, aad draw on the stored reserves dqring seasons when 
vitamin A- carrying produce is in short supply* '* 

In contrast, vitamin G is water soluble (stored inbody fluids); the 
latest research indicates that vitamin C intakes above 100 mg/day are prob- 
ably excreted from the body. 1 This suggests, that regular, daily intakes _ 
of vitamin 6 are important in maintaining good nutrition. Vitamin C availa- 
bility in vegetables is further complicated by the fact that it is found 
only in growing plants (not seeds or grairis) and that it is destroyed, by 
high temperatures and exposure to^ oxygen.. Therefore ^ .cooking vegetables iri 
Water for long periods of time effectively robs that food of its vitamiri C, 

In general, the protein content of vegetables is considered to be. rela- 
tively unimportant:. Sdnie greens like spiriach and cassava leaves cdritairi 

y * 



E. Whitney and E. Hamilton, Understa ndirig Nutritibri , 2rid editidri; West 
Publishing; M|.nne8bta 1981^ p. 

: -178 



bvet 25 percent protein on a dry weight basis , but because they are usually 
coiisumed ftesh (containing up to 90% water), the bulk of greens which would 
•have to be consumed in order to meet one's_daily protein requirem^t is a 
major limiting factor. However, it's likely that matiy of the local varie- 
ties of greens commonly eaten in the tropics are more important sources of 
pirotelii in thoSe areas than chey are given credit for by nutritionists in 
the developed countries. 

The fibi. ontent of vegetables is less important in the tropics than 
it: is in developed countries^ due to the generally coarser nature of pre- 
pared food in the tropics. In this context, it should be noted that a high 
intake of fibre effectively prevents constipation and digestive problems. 

the important minerals^ calcium arid irdri, are often la-c.king in diets in 
the tropics. Calcium deficiency may occur more frequently if the basic food 
consists mainly of cereals . A high irdri intake is import ant since anemia 
caased by malaria, bllharzia, arid latest inary parasites occurs very fre- 
quently. Pulses such as cbwpea are rich in calcium and iron. 

The nutrierit cdritent of some vegetables j:ompared vrLth that of cereals, 
tubers, and pulses is preserited Iri the following tables Nutrient gomposi-. 
tion of Some Vegetables" and "Vitamin Value of Selected Vegetables. 
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Table L Nutrient CQaposltlon of .Sooie-Vegetableei Compared^ with Pulecs a n d Scarchy Foods 
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beans (fresh, green) 
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leafy vegetables 
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17 


wliite cabbage 


15 


7.0 


22 


1.6 


U.O 




U.o 


in 


0.06 


0,06 


0.3 


46 


cassava leaves 


13 


iQ n 


fin 


5.9 




UA 




1 nnn 


0.16 


0.32 


1.8 


82 
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* hyacliith teaii (dry) 


. U 




HA 




0*0 


70 


J. 7 


n 

.. u 


0:40 


0,12 


1,8 


Q 


Ilvoa bean (fresli) -- 


*♦ J 


31.5. 


119 


t 


t (J 




11 


0 1 


0.16 


0.16 


1.5 


30 


rauhg bean (fiproiiCed) 


7 


9.9 


30 


4.2 


n 0 


1!) 


1 9 
1.4 


n 


0.11 


0.10 


0.8 


18 


sproiiCsj Dulbsj tubers j 


ctc« 




















0.2 




QOlon.tdry)__ 


c 
P 


1.1-4 




1.6 


0.7 


30 


1.0 


0 


0.06 


0.04 


9 


bacQbyo.shouts 


fj. 


d n 


i:0 


2.5 




i? 


ri Q 


n 


All 

0.11 


A An 

0.09 


0.6 


9 


niushroofli ^- 




ii.3 


37 


2.7 


n Q 


Q 

0 


I.U 


n 
u 


d.io 


0.42 


4.8 


3 


taro (as vegetable) 


16 


24/6 


94 


2.2 


U.o 




i 9 


n 
u 


0.12 


0.04 


i.o 


8 


bCarcny Dasic loou 


























ntalzG 




00 




9.5 


i.5 


12 


2.5 


0 


0.35 


9,13 


2.0 


0 


, rice 




H8 


354 




\jf, . 


in 


9 0 


n 




nni 

U«U3 


on 


n 

-U 


cassava 


— 




I'll 


0.7 








n 

- -y 


0,07 


o;o3 


o;7 


30 


tlWUcL pijlldLO 




30 


114 


1.5 


1 n 




i.U 


nnA 


0.10 


o;04 


0.7 


30 


puls.'i 


























groiiiidniit (dry) 


30 


92 


579 


27.0 


3.0 


50 


2.5 




0.9 


0.15 


17.0 


ii 


groiiiidniit (fresli) 


35 


55 


332 


15.Q 


1.5 


30 


1,5 




0.5 


0,10 


10.0 


10 


cowpea 1 

1 




90 


340 


22.0 


4.0 


90 


5.0 


0.01 


0,9 


0.15 


2.0 


0 



^ Contains too small a quantity to be significant In dietary evaluations. 

Not a\/;|j j^jijo, 



Tahie li- VrfAMIN VAfctJE OF SELECTED VEGETABLES 1 



HIGH IN BOTH 
VITAMINS A S C 



Nu t r i t l4:ma3^ Groap Vggetabies 



Parsley 
Spinach 
doiiards 
Turnip greens 
Mustard greens 
Cantaloupe 

Broccoli 

Hot red pepper 
Carrots^ raw 
Carrots , cooked 
Sweetpotatoes 
Swiss chard 
Green onions 
Beet greens 
Leaf lettuce 
Peppers y green 
Cauliflower 
Chinese cabbage 

Cabbage 

Radish roots 
Tomatoes^ ripe^ 
Green beans 
Hesd lettuce 
Ikra 

weet corn (yel 
iJnibns (bulb) 

' "^eas 

Bake^- potato with 
teipt roi ' 
Cucumbers 
Eggplant 
Turnip _ro or 3 
Watermelon 



Vitauiiri. A^ 



Vitamin Calories 



HIGH ^N VITAMIN A 



HIGH IN VITAMIN C 



raw 



low) 



LEbS NUTRITIOUS 



fl.U.? 


CmjJ • 5 
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8100 


28 


23 


/ ow v 


7? 


33 






20 


^oU U 


HQ 






22 


30 


Z-J uu 


- 


26 








i i ^ UUU 




A9 


in ^r\r\ 

iU , JUU 




31 

_ ^ 1 


piU.U 


9 9 


IH 1 


«s A n n 


ID 




onnn 


?2 






{ 7 


16 


u 


. JLQ 


18 


SSO 


120 


22 


60 


55 


22 


tD.yj. 


9S 


1 U 

X *T 


i. 




33 


320 


26 


17 


r 900 


23 


22 


540 
j*t 


12 


25 


130 


6 


13 


49U 


20 


29 


400 




91 


40 


iO 


38 


350 


a 


i08 


n wrp/:e 


20 


93 


20 


6 


33 


2iC 


U 


15 


10 


3 


19 


trace 


?.i 


23 


270 


3 


12 



1. Per 100 gram pdrtidn (3.5 oz, ) of cooked vegetable imlcf^s normal ly eaten 
raw. 

2. Daily yit-tiiin A requirements are about 5000 I^U. for active men arki 4000 
for activ** wDmen. 

3. Daily vitamin C ireqtiirement ±s about 45 mg. for both. 

^. Calorie requirement is about 27bd/day for men and 2000 for won^n and up t< 
50% more if very: active. 
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CALCULATING HOW^fUGH 



Most cdmfflercial seed is sold by weight, not by number of seeds* 
imported commercial vegetable seed us uaiy comes in i ibi cans and is then 
sold by the ounce or gram to small ^-^r^ersi Buying seed by the packet is 
much more expensive, and it usually hasn't been tre&ted with a fungicide. 

To find out how many ounces or grams of seed to buy, first calculate 

the approximate number of seeds ne<:^e(^ given the seeding rate and row spac 

ing to be used. Then convert seed n?^mber to weight needed by using the 
table below. 



Number of Seeds 


per Ounce and 


Per Grain 




Seeds/bz. 


Seeds /gram 


Bean 




100 


3-4 


Beet 


1600 


55 


Broccoli 


9000 


320 


Cabbage 


£500 


300 


Carrot _ 


23000 


800 


Cauliflower 


10000 


350 


Chard, Swi^s 


1200 . 


4b 


Chinese caLoage 


8500 


300 


Cbl lards 


8000 


280 


Corn^ sweet 


100-200 


4-8 


Corn, field 


50-80 


2-3 


Cdwpea 


125 


1-5 


incumber 


luoo 


35' 


Eggplant 


6000 


210 


Lettuce 


25000 


888 


Mustard 


15000 


525 


N.2 . spinach 


350 


12 


Okra 


500 


17 


Onion 


9500 


330 


P<*.pper 


4500 




R?;.Iish 


2090 


70 


Spinach 


2800 


ibd 


Squash, hush 


300 


10 


Squash 5 vining 


iOO 


4 


Tomato 


iiOOO 


390 


T»*rnip 


13000 


450 


Watermelon 


225-300 


B-10 



NtiXE^ Thc^ number of seeds will elfeo vary i bit with th^:: variety. 

• FIELD CROP S 

Seeds/lb. Seeds /kg 

Maize 800-i300 1750^28">0_ _ 

So- ghum i2O0d--2OOO0 26,QQ0-^4,^00D 
Pe^nuta 5DCK7DD 1000^1550 



- 171 - 182 

EKLC 



A_Sainpl e beed Ca lcr JL attop Prcblem 



1. Determiae the dlmenslbris of the plot where che crop will be planted 

For example i sappbse ybu wanted to plan a 1 x c meter seedbed to 
Chiheso cabbage. 

2i Determine your betweeh-irbv spacing C the row width). 

a. Use a planting chart such as the one on p. 41 of t: Crops Guide- 
lines**. 

b. Dr use cbmmbh siBrise or experience (see pp 58). 
How many rbws will fit across your plot? 

Fbr example^ suppose you settir on a row spacirg of 40 cm fbr the 
Chinese cabbage with the tows runntn^^ the short V7ay across the I x 
6 m bed. ybu'd^^erid Up with about 15 rows: 



B meters 
0.4 tiieters 



=15 rows 



i 



1 M 



1 row every 40 cms. for 6' meters 



' I J I I I ! M I I I I 



I I 



O 

ft 



'I 

i__J_L 



' • I I ' 

I I I I ! I 



MM 
1 



LO 



I I' 

• O 

IT 



Determine your final in-row plant sp»aclng (whaL it wbuld be after thin- 
ning). Consider the following: 

a. The chart or; p. 41. 

b. Vegetable type and varie ty (heac' lettuce needs more roan than leaf 
lettuce; ohra need? much more space than radishCis). 

c. Gr o w ing v . -rxdtttonR : Afe conditions C«K:l.craate . etc.) idtal for' opt i- 
iflum gvbwch am- sl'::^? 

How many pl-^ts at f cnai spacing will fit into one bf ybur rows? 

Fbi example, suppoce you decide on aSOcm final spacing for the 
C inese cabbage.* 'Jou would have 4 plants per 1 meter of row at tb 
final spacing: 



1 

w 






30 cm 








30citi 


• 






Bdcin 


• 









Determine the amount of cMrerplahtlhg needefd to provide the fl.tai stand 
you're aiming for. Consider the f o llo wing : 

Vegetable crops ; Usually overplantid 3~1D fold , •i'..pii;hdlng on soil 
arid moisture conditions, germinatioi rate of the sep<f. , and typical 
seedling survivability. Excess seedlings should be thinn^yi gradu- 
ally over the first 2-3 weeks of growth to achieve the fiu. stand. 
Weaker seeds and se>«»dlings like ca>. rots, lettuce, beeus, and onions 
need more pverp lant iv.g than stronger ones Hk ^. radish, spinach, and 
Chinese cabbage. 

Field crop : U-iual^.y overplanted only 15-25% (1.15-1.25 fo.td) due 
to their hardin "-O:? ziid higher seedling survival rates compared with 
the .-'*ggie.>. TnLnhlng is seldom practiced with field crops. 

A Not e on Ger^^, nation Rates ; Good quality se^'d :?ho»J'i have a ger- 
minatio:' ratj of at least 70%. Seed whose gv^nnina c £0»n is much be- 
low bv7i likely to produce weak seedlings and shouldn't be used 
if possible. 

Tn bur example^ Chinese cabbage fes a_relatiyely gccKi seedling sur-^ 
vival rate and probably r>eads bvly a 3 or 4 fold r«varp larit \ ig 
rate • 

Determine the ^moutt^^f^fe^ e d riep^iea for your total planlirig area: 

Number of rows x Plants /row (at itual spacing) x :\mc>urit of overplaritirig 
needed (i .e . 3 -fcld 8 fold, etc.^ = NU^fijHR OF SEEDS NEEDED! 

III our examplv^, it w^bui'i work bii'. l"*.ke this: 

15 rows X A plari^?^. /irov v ^^-fold bverplarit,^ rig = 240 seeds 

Determine the grams (bir burices) of seeded rieeded^ because seeds are 
usually sbld by \w sight , ribt by riumber. 



See cbriyerslori chart on p. 48 of the Crops Guidelines. Iri bur ex^ 
amT>ie > 240 Chiriese cabb;»ga sc.eds weigh slightly less than a gram. 

If purchasirig seed, buy ht l.^ st ^.5% more' thari ^ycu think you will need 
in case yoii need to do sbriic. irerlantirig. 
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Determine the a ctual seed spacing in the row, given the atpjunt of Dver- 
plantirig and who.ther yoa*ii be "cluster" planting the seeri or "drill- 
ing" them (dribbling them out). 

In out example, suppose we will cluster plant the Chinese cabbsge. 

Since we're overpianting 4 .fbldi weM plant 4 seeds per group with the 
groups 30 cm apart (i.e. final spacing). 

If we decided to "drill" plant the se«ds instead, wr^s'd plaat one seed 
every 7 . 5 cm: 

30 cm final spacing = 7.:> cm between seeds 
4 fold b ve rp laiit irig 
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SELEGTING THE RIGHT TYPE AND VAKT.ETY OF VEGETABLE^ 



I. VEGETABLE TYPE 

There are a number of factors that determine the types of vegetables 
(i.e.^ carrots vs. tomatoes, etc.) grown by farmers or sctobl garden proj- 
ects. Letr*s look at the main ones: 

1. Cl imate ^ ' 

TemperatUi^ : Look over ihz chart on page 42 and you'll see that hot all v 
vegies to3T-n[te hot weather well, while bi. hers actually prefer it. Heat ^ 
tolerant \/tgi:es like aggplant , cucumber, and okra '.^.11 do quite well in mild 
weather too (as long as night temperatures are above tte low 40's), but 
"cool season" ones like h-sad lettuce* peas, and cauliflower won't produce 
rciijjou jbie yields in tiOi, xveather- 

if close to the Equaizor, your area's ^le vatio tt wtli largely determine 
the feasibility of growing cool season vegies. Gc:aeraiiy> the choice of 
vegetable types increases with elevation. If you're more than lb from the 
EquPtcr, there's likely to be significant Beasortal tempera tu ve variations 
which will affect crop choice. 

Mu lchi ng and partial shading may help Minimize h^^t stress on ccbl sea- 
son vegies or those ir. rha "touchy" category i 



Rainfall an o HumiJfcy ; Diseases are generally ^ ./u.»^rit under 

Rainfall PAd humidity, but some crops may Tvi^er^ ^Hin ol:herft. Tom.?- 

toe.s, eggplant, peppers, cucumbers, and ffislons are ;%:^onj; the more sensi- 
tive. 

2 , Markecing^ Facr.or^ 

Market pr ice as determined by supply and demaad influences crop choice 
but in a rather haphazard manner. Farmers often tend to get locked into a ^ 
monbculLure pattern which limit? their flexibility even though feasible crop 
alternatives tsxlst. 



Many vegies are highly perishable x^tiich limits tlieir transportability 
to more distant markets unless refrigeratibn is available. Others iiV.: cab- 
bage, carrots, beets, sweetpotatoes , and other rbbt crops store and shtp 
well. 

Consumer p referehce is a crir.ical cof-^ideratibri and tiiust bv aeteniirfeit be- 
fore emb :ng on a vegetable that 'a hew tb aa area. 

3 . So±^ Conditions 

Most vegetab? s grbw well oh a wide variety of soil? as long as drain- 

ar<5 and drjpth are aae^uate. Root crbps usually_prefer sandy or loamy type 

soils since high clay cb.rteht miy hinder root or tuber growtli as ;'ell as 
harvest operations- 



4 i Kana^meat and Cap i ' . ^etj^ai eTner lzs ^ Lp bor 

Hrop^ iike radisi- vsi Ivans, musta-d. beets, r?nd squash require less 
inariagerav^rit ability ar)d capli. T ih). L (cs|)ecl<^jl fungicides arid iriisecti- 

cides) than tbrnatoes, brbccbii p^^: vl^C6> eggplnht:^ por.atocFi^ arid cauli- 
flower. 

5 • Nutritional Value and C j oRUirier Acceptarice 

Commercial farmers rarely cbrisider this a factor, but it's important 
for home and school garden project Ixiok at the table on page 47, and 
you'll see that yegies vary markedly iri their vitamiri cdriterit . Eggplajit , 
cucumber^ onion bulbs ^ arid_ beet roots are notably low in food Y^^ae , while 
carrots ^ cbllards > mustard^ and brdccdli are excellent- Note that vitamin 
content (especially vitamin A) is closely Ldrrelated with le^ 
^liriiight-iri- the case of leafy vegies. That's wl^ opf-n leaf collards have 
a|bbut 60 times moire vitamin A than their tight hf. aded relative, cabbage. Of 
cburc'^, taste acceptance by the fatally or pchooi kids is essentials Turnip 
and r^^Jish greens (high in vir.amins) are much more palatable If ^^Isgulsed in 
a stew or mixed with othei veg±^?si 



II. THE RIGHT VARIETY 



Successful vegetable production starts with the selection of a suitable 
adapted variety. The yield difference between an adapted variety arid one 
that isn't can easily make the difference between profit arid loss. One com- 
mon mistake PC has made in some countries is to recbmmerid ♦'hat PCV's bring 
seeds with them from the states without stating which vari^:ties of a vege- 
table they should buy. ^ 

Vegetable varieties vary considerably in the following characteris- 
tics: 

1. Ti me- tb^-Maturity : Varieties are classed as earl y, medium , and 

late . Although early varieties leach harvest ?50onc*r, yieidn tend 
tb be Ibwer than with longer duration varieties. rbwever, the> ^ay 
be advantageous in terms of hitting the early markat, 

disease buildup ^ arid eriablirig rndire crops to be grown in the same 
field. 

2 . Re^iistatice to diseasa^ nem atodes , and physio l ogic disorders ; Re- 
sistance to these problems varies a lot .d-th the variety arid is a 
very important consideration i^ selection. For example,' the tbtaatb 
hybrid Better Boy VFN is resistant to Fusarium and Vert icilllum 
wilts as well as nematodes. The Walter tomato variety is resistant 
to Fusarium vvTilt^ gray leaf spot, and radial fruit cracking (a phy- 
siologic; disorder). 



1. The Ministry of Agriculture in your host country should be able to pro- 
vide a list of recommended vegetable varieties fbr different regions of 
plae country i 
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3. Color » ihape» ^I ze, quality, 8torabllity> etc *: Variations are 

hum'irbus. Market cbhsiderritlbns have a Ibt tb db with the chbice; 

^* Heat or^old tolerance; In Sost PC countries^ heat tolerance is an 
important factor, and there is some variation among varieties ^ 
esr^ lally among the less heat tolerant vegies* The_K-K and K-Y 
Cross cabbage hybrids have been specially develbp^id fbr Che 
tropics. 

5. Growth habit and duration bf harvest ; Det . vs. ihdet • tbmatb vari- 
eties^ bush vs. vihihg beahs^ etc. 

Hybrid vs. Ope h-pbllihated Varities ^ 

In hbrticulture^ the wbrd "variety" (br "cultivar") r^.'^ers to an agri- 
culturally;^ derived plant (i.e. evolved by farmers or plant breeders)* Vari- 
eties may either bpeh-pblllhated or hybrids. 

Ah bpeh-pbllihated variety is produced through natural pollination 
^ which may be crbss-pblLihatibn (i .e. corn, cabbage family, beets) or self- 
pblllhatibh ( tbmatb ^ beans, lettuce). 

A hybrid variety is produced through man-aided cross-pbllihattoh be- 
tween twb mbre more distinct varieties. This requires much more care and 
effort than that involved in producing open-pbllihated varieties ^ sb seed is 
usually quite a bit inDre costly. However , l^brids generally have improved 
vigor and disease resistance, and ai» often more unifom in size. Just as 
much care is needed when selecting among hybrids for an adapted variety as 
with open-pollinvted varieties i like open-pol llna ted varletl^ ^ the aeed 
harvested from jplanting a hybrid can't be replanted ^ihce it will degenerate 
back into the original (and usually weaker) varieties frbm which it was 
Givelopad. 
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I. SEED STORAGE . / 

Seed viability deteriorates rapidiv under high humidity and tempera- 
' ares and becomes a serious problem in the tropics. High -^r.? matures speed 
up the seed's life processes which causes Ik^rther heat an.r mcoMroges mbids 
and fungus; high humidity accelerates mold and fungus I'c^n. a. 

Under cool, dry conditions ^ fresh cbrh^ bhioh ^ and bk ra seed stcire v^ll 
for up to 2 years, wfeiie vtost othf^r seeds are good for up to 5 years. Hi.^h 
temperatures and lu.midfty >a: • seed in a matter of day.s or weeks. 

Mois ture guidelines ; Beans ^ * c^al crops (corn* rice* etc.) should cbri- 

tain no more than 13% mbistu.. safe storage: most vegetable seeds 

shou.i'i not exceed 9%^ thbugh c.^y re alsb harmeci by excessive drying (like 
belov 4^5%). Vf-rerable seed moisture content difficult to measure with- 
out a special meter^ buu the^e figOriiE. emphasize the Ivaportance of dryness; 

Temperatures : L-st place to store seed is in a refrigerator Just slightly 
abbve freezing. 

Most of the commercial imported vegetable seed youVl^l see overseas 
cbmes in on^ pound sealed cans which have far better storage life ( until 
opene d) than pa cket seed.l All reputable ieed is dated aw check the 
label. By the way^* it*s much cheaper to buy seed in bulk (by the ounce, 
etcc) c of caiis compared to the cost of an equal amount seed in pack- 
ages. Also, mos!: "canned" seed has* been treated V7±th a fungicide — not so 
\^ith packet seed. 

Storage Ti ps : 



1. Store seed In airti^rht cpr.La ners (jars^ ^cc./ partially f 11 ^ec 
with a dessicant liLiV cjilcluai chloride-^ quicklime (burned lime, 
calcium oxide), or billca gel. Bp. sure to sep^r^to Lhe seid 
(placed in envelopes) .^vcm t;he 'lesaicarit with layer jf CirtSboe'^d 
or cotton, etc- Oven dry rice kernels are asi excellent dr^ric^.uc . 



2. Never allow seed tb becbtbe danpj even if fedried, itis germination 
will be reduced. 

II. HOW TO TEST GERMINATION 

In the tropics, it*s always a good idr a to run a germination test ot; 
seed before it*s planted. Her<^*s a simple but reliabJo way to do it. 



1, Some seed companies use a foil lined pa 'k which should keep out dam 
agii^ humidity utitil openedi y 




-178 - 1 



J 




f. 



Count but 100 .ieeds ahd' place them about i/ 2" apart on a square^f 
moist newspaper several layers thick. Carefully roll up the newspaper sev- 
eral layers thick. Carefully rbii up the newspaper so that the seeds remain 
separated from each other and remain pressed to the newspaper. Place in a 
plastic bag or peribdicaliy reraoisten the nev^paper so it won't c^ry but. 
Sprouting t-'me varies a little with temperature arid. .^ed tiyr-' , but begin 
checking after 4 dayr Pepper, parsley^ parsnip^ bkiu , '58P-^ '^'t, and aspar- 
agus may take 7-10 dL.ys . Good seed should have a gerriilciatibr. rate of at 
least 80%. 

Ufi ^to-^aJ- palnt-^ g^ can conipensate f or l ow germinatibh by planting mre 
seed J but seer' with a germination much lever than 50% or sb usually produces 
less vigorous seedlings, 

CHOOSING A VEGETABLE GARDEN LOCA TiaN 
Here are some important factors to consider: 

1. Soil factqrs^: Good drainage is a must and can be e^anced by using 
somr fo.:^ of raised seedbed. Very ^^layey^ or sand y soils can be Im- 
pro/ed by large additions of orranic matter (compost, manure for/ 
botS; rice hulls help loosen up clay). Try to avoid very rocky/or 
sh allow (less than 18") soil. It the ^pe is much more than. 3-4% 
(3-4 ft. drbp per 100 ft.), some erosion control measures will be 
needed like cbntbur planting or mulching. : :: / 

2. Shade ; Less of a problem in the tropics due to the higher Suti 
anglt.,_but oeware bf nearby tall trees- Most vegies prefer at 
least 7^8 hours bf sun a day^ However, partial ? hading may be ben- 
eficial When tr/ing to grow heat sensitive ve^ies like lettuce in 
hot weather. Watch but also from competition from tree roots; 

3. Availabil ity^ of water: Even very rainy climates have dry spelts, 
but provisio:- for irrigation water is vital in areas with a/dis- 
tinct dry season. / 

n. Prbtect^ion from ani^ls ; MaSy garden projects h:,ive beeu teraporari- 
ly devastated b^ animals, especially cattle, pig^i, and goats. Some 
type of protective fencing is necessary.. 

5. Win d Pr otection: Exposed plants can be seriousiy damaged bj, whip- 
ping or suem breakage due to heavy win^^ts. In hot^ -emi-arid arecG 
such as along the Senegal River in Mauritania, hot .drying winds 
can iiterally dry up plants. Sbne windbreak protection Is usually 
needed for most gardens (i.e. buildings, a hill, planted wind- 
breaks, trees). 

^ 6. Protection f 'bm pilferage : Ih' best security is locating the site 
lear a house • 



USING SHE RIGHT TYPE OF SEEDBED 



The right type of seedbed \/arles more with climate arid soil than with* 
the cropi the common ones are: 

RAtSED BEDS OR RIDG ES; Under cbtKiitibns of high rainfall i«d/or poor drain- 
age, crops are usually planted bri raised up beds or ridges to keep the^^^m 
getting "wet feet"; they're alsb esseritial when furrow^^ Irrigation is used 
(Iri some areas, at the start of the wet season when rains are iigSter, fi^^^ '^^ 
crops like maize ^ sorghum, arid beans are planted on flat beds and then grad- 
iaally hilled lip as the season progresses; this only works with plants that 
have eribugh stem height arid le^f clearancej to tolerate this partial \ 
burial). 

Raised beds are especially well suited for intencive vegetable growing 
for reasbris beyond drainages 

1. They keep .'the soil jqoser since thf^re^s no need to walk on them. 
The bed's jwidth should allow ait roe plants to be reached by hand 
frbm the Alleyways (about 1-1.5 u -ers is best). 

2. / There's less bending over Invcjv J, 

-I ■ '* • " ' _ _ 

^3. You end up with a double thick \yer of tbpsbil ^ 

4. They reduc e the incidence of s oTl-bornc diseases caused by poor 
drainage i 

5. the raised bed maker, it possible tb use very riarrbw rbwis or even 
i^quidistant plant spaclrig^ sirice you ubri't rteed to walk among the 
;>Iants. i 

•Msed beds can al^sb be used urider low rainfall or for sandy soils, but 

their height shbulid be reduced (maybe 8-lOcm high ^5-2Gcm high). Malch- 

ing T7ould help cut! down the extra mbisture losses raised beds are subject to 
uiriJer dry;^.cbriditis>ris. Making a "lip" around the' edge of the bed will also 
help. I 



^ ^ 



wtet season style raised bed with 

raised b(:d ■ ^ "lip" to h^lp 

retain water urider 
drier coijwiitibns • ; 

FLAT SEEDBEDS; Used where moisture is adequate for crot> growth arid ther^ 

are rib drainage problems. / 

_ ■ - ■- - - - _ _ 

SUNKEN SE EDBEDS ; Urider low rainfall or; vary sandy soil cpndltibriSi ve^ies 

m-y be planted in slightly sonken beds or Ir. slightly, suriken furrows to im- 

-p::ove moi£ "ure av^^^ilabili ty . In arid conditibriSi shallbw rooted crops like 

dtiidns that have frGquent wacering needs can be grown in siril'eri beds'^a few 

centimeter.s below normal soil level. - . 



/ 
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PLANT SPACING GUIDELINES 



Several factors influence row spacing ; 

1 . Plant " i spread" : It's obvious that radishes » ^ rrots , and be e t s can 

be grown in narrower rows than tomatoes , cacambers , or squash y 
Trellis Xng^ and -Staking- both enable row widths to be reduced through 
the "skyscraper" principles 

2 • Type of equipment usedj and need for foot traffic : The use of trac- 
tor or animai-drawn eqluipment requires wider row widths than' when 
only hoes and hand-opetated^pray^ts 'ar^^ Using raise^ beds 

allows for the close^tjrow spacing possible or even equidistant 
' spactn^ ^ Some of the 'pv.; bio-dynamic .gardening books promote 

thes^ close 8par:'nv5s in CThlcli the plants form a "living mulfch'% 
j ^fields are bfter' ' Atjid^ria^y higher in mild climatii lQw humidity 
! ^res where the: hods first i^rere used ^Eur ope ^ Californiai New 

^England). However > under hbt^^ humid- conditions ^ super close plant 
r spacings may accentuate fungal and bacterial leafspbts > 

•■^J- _ _ _ - - _ - - ^ - - 

'There are riumerbus ways of arranging rows. T'hey can be spaced uni- 
formly with alle3rway8 on each side for machinery or foot traffic^ 
Groups bf close spaced rows can be alternated with alleyways with- 
out using raised beds. " • 

Wha^ abou^ in^he-^ ow spacings? . ^ 

This dej^nds mainly^ Jim :piant "spread " (wtdth)> although some crops like 
beatis respond positively to super cxose tn-the^row spacings far above wfiat 
their size might seem to suggest. However, craoimihg plants together too 
tightly caus^23 iegginess (spindly plants), excessive plant competition (esr 
pecially for sunlight), and lower yieidsi Leafy vegies (tliose ;e leaf__ 
parts are the real product) like cabbage ^ lettuce, and Chinese cU/bage will 
prpduce overly small heads ii too crowded i _Beets , carrots, turr^ps, and 
raciishes ;:an be spaced much more cioseiy in the row than peppers, tomatoes, 
eggplant, caSbage, and broccoli. It's inainly cbmifoh sense. 

What about Broadcast, Band, and Equidistant Planting? 

Some '*small spread" vegies like carrots^ radis^^es^ and leaf lettuce caii 
be broadcast planted (scatter planted ) ins^ " Tg a definite row 

arrangements Garrots and radishes can also in bands 8--12 cm widf: 

and then thinned to stand 3-4 abreast. The \ of sinfyle rbv 

planting ea se weeding . Broadcast pl^iati - _ 1 be confined to beds 
1-1.5 meters wiHe" with alleyway, left between the beds ao that weeding is 
possible without stepping on the beds. 

EquidiJtant planti ng: Again, this is patrt . of thf» bio-dynamic ar broach 
and uses a hexagonal p^laht-epaci^ -p^ ^-'^ achieve maj^mOii plant p'^jrala- 

tions with minimum ,/cbm pet itibh for smVlight,. 



Example of equidistant spacing 
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Leaf lettuce might be planted on 20 cm eqid-spaclrigs . Naturally, a bed 
arrangement is also necessary for this method. Such a pattern also Utilizes 
the shade effect of the vegies to help keep down weeds. and form a " living 
jnulch. *" However, ander high humidity^ such close spacing may accentuate 
fungal and bacte^xai leaf spot problems i 

INTERCROPPINd 

Intercropping cbns.^ nts of growing two or more different crops together 
at once ^either side by side or in adjacent rows. It *s also called "inter- 
planting " or " cbmpariibri planting '. Experience and researdi have shown that 
certain crop cbmbiriatibns are especially well 8uit«l to this practice which 
has several benefitis: 

1. Bet^t^r— use of space : Growing a quick iaturing crop like radisl^s , 
- leaf lettuce, and spinach in between rows of a slower crbp like 

tomatoes, peppers , and eggplant takes good advantage bf the vacant 
space surrounding these latter crops early in the growing period . 
Radishes and carrots are another cbmpatible ccwnbiriatibri . 

2. ^ade provision : Cucumber, squashy and pumpkin, tblerate br even 
appreciate some shade and grow well when interplarited among sweet 
maize or field maizes The iaaize may. also benefit frOTi the sbil 
mulching pr^wlded by the other crop's leaves. Likewise , the ad- 
verse effect of hot weather on cool seasbn crops like lettuce and 
spinach may be partially offset by Interplaritlng them among taller 
crops like tomato, eggplant, and pepper. 

3. Insect control : The use of arbmatic herbs like mint arid thyme or 
other pungent plants like onions and garlic as cbmpahibri crops to 
other veggies may reduce insect damage sbmewhat, but this effect is 
generally much overrated. Hbwever, stands of a single crop by it- 
self tend to be more vulnerable to insect attack than iriterplant- 
ings, whether or not herbs br bnlbhs are used. 



4. Miscellaneous : Pole (vlhlhg) beans are often Interpianted with 

maize whose stalks serve as supports. Beans are a nitrogen fixing 
legume, althbugh bhly bf moderate ef fectivenss; nevertheless, a 
small but significant ambuht bf N is passed on to tte maize. See 
pp. 95-98 bf the PC/ICE Tradition a l Eield Crops Manual for more 
details. 



SUCCESSION PLANTINO: SYST^IATIZING PRODUCTION 

Succession plaritlng is a very useful planting strategy which will 
greatly benefit any garden project. Its goal is to coordinate the planting- 
harvest cycles bf the garden's croijs into an efficient system so that land . 
is kept in cbhtlriual prbdUctlori arid the flow of produce made more uniform 
throughout the grbwihg seasbn. Succession planting requires careful plan- 
ning and timing; here are sbme helpful guidelines i 
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Timing Tra nsplant Pro dactlon 

If tomatoes are to follbw a ^^OP of t)eet8, the preparation 
of the tomato narsery seedbed should be timed so that the . transplant will be 
ready for field setting as soon as the beets are harvested. 

Staggering Piantlnps of a Crbfi 

A common problem for most garden projects is that^eaqh crop's produc- 
tion flow tends to be very uneven. This "feast or famine" syndrome can be 
largely overcome by making a series of staggered plantings ^^"^^^ 
weekly to monthly intervals rather than one planting alone. Another mean| 
is to plant early, medium, and late maturing varieties of a crop simaltan- 
eoUSly to extend the harvest period. 

Aside from evening out the flow of produce for home coffisumption, stag-^ 
gered plantings have several important advantages for market gardens. 

a. Buyers are" usually partial to producers who can provide a reliable 
supply of produce over a long period, 

■ b. By spreading out the marketing period for a ^'^^^'^^^ 
usually take advantage of favorable market price fiactuations,^^ 
rather than gambling on a good price for ^ "f"^^^^ 
there is less likelihood of glutting the market and causing drastic 

price declines . 

In selecting an appropriate time interv^ between staggered Pl|n^"g^' 
it's important to consider the harvest duration of each planting. Some sug 
gestions: 

a. A planting of sweet corn will remain at a harves table stage for ^ - 
onlv 7-^0 days: thus, succession plantings would be needed at 7 10 
day? Ltervtrs'for an .v.n flow of P-<^°-- ^^^.^PP^r^f 

be to plant an early (about 65 days to maturity), medium (80^ days;, 
and late (90 days) variety at the same time which would provide a 
harvesting period of abbUt a month. 

b. The harvest duration of tomatoes varies greatly with the type. ^Tte 
short, bushy, determinate varieties have a harvest duration of only 
2-3 weeks, v^ile the tall growing, ^determinate varieties ^ can con- 
tinue prodactng for several months if the plants aren't killed off 
by fungal leaf spot diseases. 

' Some veggies Such as Sv^ss chard, ipiSach leaf let tu 

and collards can be harvested either all ^ ^^^^-^ Tf^^leaves 
or cutting off the entire plant) or they can be Picked^a 
at a time over a number Of weeks (new leaves continue to be pro- 
duced from the base). 
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WATERING VEGPTABI^ES 



WHEN? HOW OFTEN? HOW MUCH? 

There are no quick and easy methods for determining how mach water 
plati^s^ need and how often It should be applie d^ * The so-called **shiny" or 
"shiny layer" method popularized iri some garden books just isn^t reliable 
enoughs (With this method, the soli supposedly has received enough water 
when a shiny layer of water remains on the soil surface for a certain number 
of seconds when watering is s topped )i However, if you're willing to learn 
some fairly straightforward concepts and figures, you'll be able to greatly 
improve on "eyeball" methods. Here goes: 

1. The frequency and amount of watering plants heed depend on: soil 
texture ^ root depth s crop stage ^ crop type ^ temperature ^ humidity ^ 
and wind , As temperature ahd/6r wind increase and humidity 
decreases^ water heeds go up. We'll cover the other factors 
farther bh. 



sails heed m^v^-f reqiieh^ (about twice as often) but lighter ^ 



waterings than clayey soils since they can store drily about h^ULf as 
much water per unit of depth. 

3. The shallower the root system of the soil , the more often watering 
is needed. Tiriy seedlings with roots drily a few centimeters deep 
may need water 1-2 times a day on a very sandy soil and4?^nce every 
1-2 days on a clay or clay loam soil (depending on temperature, 
humidity, and wind). As rddts grdw deeper, watering intervals can 
be spread out; However, well-established lettuce, onions, cabbage, 
and other naturally shallow rooted crops will need more frequent 
^^y?.!!?^^^?').^?^??!^??.?^^'^ tomatoes, eggplant, field com, and 
other deeper rooted crops; 



4. Crops themselves vary in the weekly and total amounts of water 
needed to grow them, but there's much variation among field crops 
than among vegles . Millet Is the nwst drought resistant ^ followed 
by sorghum , and then peanuts and cowpeas ^ 

5. Plant demand for water increases with growth and reaches a peak . 
around flowering or fruiting time which continues until harvest Is 
over for vegies . Field crops which are harvested in a much more 
mature state (hard^ dry seeds) taper off from this peak as maturity 
sets in. 

^dtne^ useful figures : In warm weather, mdst very young plants will 
use about 19-25 mm (1.9-2. 5cm drO.75-1.0") df water per week^ 
This is equivalent filling up a flat tub that is as big as the 
planted area td a depth df l9-25mm. This includes soil evaporation 
and plant usage. 

1" of water « 7 gallons (25 liters) per sq; meter 

Peak usage rates for established crops run around 45-75mm (4.5-7.0 
cm or 1.75-2.75") a week , depending on temperature, wind ^ ^^l^^i^® 
humidity, and crdp type (ndt a real important factor with vegies); 



This equals 12-19 gallons ^45-7(3 liters) pet sq. meter- (il sq; fti) 
per week » 

6; Surprised at the hig^ diSOiirit 6f water establlBhed plants need? 

That's the reason vJ^^y vaoat people bvegjater^ young plants (In terms 
of ieemiency and amount) and underwater older plants by^ put ting on 
tooTTttletbb oftet^- Shallow watering produces a shallow roofc 
systei, since roots ^'on't penetrate into dry soil. It's a self- 
perpetoating cycle s^n^^ plants begin showing moisture stress 
signs far too sbon ^^^^^ ^^'^^ watering, which sets them up for more 
of the same treatme'^t . 

On the other hand putting tpo^nueh water on can cause dr^riagfe^ 
problems and leacftiflg_j2SlSb of nutrients like nitrogen and also 
accentuate sblT^b^tSfefOTiii and bacterial diseases. Watering^ too^ 
often (regardless qoantity) promotes, " damping off in seedlings 
and fungal and ba cCj?i^l,lga£s£at8- in older plants plus soil-borne 
fungal, bacterlal~v/ilts. 

NOTE: 1 mm =■ 1 litet per sq. meter 



Pre-lrr igal:lon ; r&r^ers in low Rainfall, Irrigated areas should 
lliUlTlf'pre-lrrieate the soil to full eventual rooting depth before 
planting to avoid getting behind later on in the season when d^nd 
really increases. It's a good idea, since the water will not be 
lost except for 5 small amount that evaporates from near the soil 
surface. The only ^at^r that drains f^^^^^^^^^^^^.^'^^^.Jf 
the soil's small pote spaces can't hold. Check the PC/ICE Soils . 
Crogg -jnd Fertili ser manual (pp. 15-16) for a full explanation. 

HowLXan X Jell When Plantg _Itee(yjaterlng£ 

Wilting , leaf curling (or rolling) . and, in some cases, color change s, 
Cmaize turns bluish green^ t^an leaves turn dark green) are the initial^ 
signs of moisture stress (lack of water), ^ello^ and e^^^^ual ^rown |^ 
("firing") of the leaves, starting at the tips* are very advanced symptoms 
that occur after davs of continuous moisture stress- However ,^ most of these 
gySptoms can also be caused % anything else that interferes with jater^up- 
take or water transport sy^c^ as nematodes, soil insects, fungal and bacterl 
al wilts i stem borers, arid ^^en very high temperatures. N deficiency xan 
cause yellowing tnb . 

Although ybung plants ^an usually tolerate the initial symptoms (wilt- 
Ihg, curling, colbr change) without any significant yield drop^older plants 

efpeclally those that afe flowering and fruiting) shbuld not be allowed to 
reach this stage or yields ^7 ^ seriously affected. For example, if corn 
-rfilts for 2-4 days during pollination, yields are usually cut by 5QX! 

Now for some more guide Itn eg.' 

Ve ry yo ung plants; ^flxen fobts are very stiillbW, y5ti can use a simple 
"scratch" rt87r~Take y^"? ^i^Ser and scratch down a few centlmeter|. 
If the sotl "^ dry mb<^ than 2-3 cm dbwn, it may be time to water if 



- 185 - 




seedlings ate small and still shallow rooted. Look at the seedlings 
too for signs. Remember, youiig seedlings need frequent but llg^^ 
waterings; freqaehcy will depend on weather and soli texture as well as 
toot depthi 

Older plants : Check over the water quantity guidelines on the previous 
page. As plants get older, you want to make less frequent but larger 
applications. The amount per application will range from about 25- 
65 mm (1-2.5" or about 25-65 liters per sq. meter) and will depend bh 
weather y soil texture , and root depth . The frequency will be inversely 
proportional to the amount applied and will vary frcm about brie up to 
as mich as S^Jjnes- a week ; For example , In warm, weather ^ cabbage might 
need two 30 mm waterings per week since it's shallow rooted, while 
deeper rioted tomatoes might require a 60 mm watering (60 liters/sqi 
meter) once very 4-6 days. Remember that hard pahs arid excessive sub- 
soil cbmpactibri cari restrict rbbt growth. . 

Utoer Guidelines fbr Older Plarits : Another guide is to apply water 
befbre brie half bf the root zone's available water has been ^sed up. 
Sounds cbmplicated^ but hbld bri. Plants take up about 40%^ of their 
water needs from the tbp quarter bf the rbbt zone; once this top quar- 
ter gets down tb OZ a va 1 1 ^b le • wa t er , it will soon be time to apply 
more. You cari get k very good estimate of the percentage of available 
water remaining by using the " squeeze t^sa^ " on p. 153 of the Soils, ^ 
Crops ^ arid Fertilizer XJse manual (don't confuse this with the 'feel" 
test for texture. 

Me asuring tfae-J^th that Water has Penetrated ; Use a _ 10- 15mm (abbut 
0.5") diameter iron rod about i-i.5S long that is slightly tapered a^ 
bne erid. Walt about 1/2-1 day after watering and then push it into tb^ 
ground. it should penetrate fairly easily until it strikes dried but 
soil (hardpans may affect the accuracy bf this method). 

What about Rainfall? : Buy a rain gauge or make one out of a tin can 
for checking rainfall, since Its frequency arkl apjurit will affect the 
need for supplemental ^A^ate^ing. Amounts much below 6 mm (1/4") aren't 
much use tb plants, since much bf this, is _ lbs t by evapdratidn frcxn the 
upper soil surface. Don't try to "eyeball" rairifall - it's very 
deceiving. Remember also that heavy dbwripours result iri a lot of use- 
less water runoff • 

What about the Best Time bf Day tb Watar^ : This is important for mini- 
mizing " damping bff " prdblems with seedlings and fungal and bacterial 
leaf spbts with blder plarits. _ Water in th e morn i n g whenever possible to 
give the fbliage arid the sbil surface opportunity to dry out as the day 
wears bri, Wateririg late in the afternoon is not a good practice. You 
can water iri the heat of the day without fear of "burning". 

Other Application Tips ; Water gently to avoid splashing arid eroeibri^ espe- 
cially when plarits are young and the soil exposed. When possible, avoid 
watering the leaves themselves to help cut- down on foliar diseases. 
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SOMETHING -Ta TRY ; The Evaporation Pah Method 

" '• ~ / 

Water needs of plants can be closely correlated with the amount of 

water evaporation from a pan or can exposed to the ^l^iinencs. Rather cumber- 
some set-ups are used at research stations, but there are some good home ma J c 
substitutes. One of them uses 5 quart (4.7 iicer) oil rans g.5" (24cm) 
high. Paint the can with metallic zinc paint for uniformity and to pre vent 
mat. Set the can with 1/4 of its height in the ground, and fill it with 7" 
(17.5 cm) of water as soon as you finish watering your plants. "It will be 
time to water again once the water level in the can has fallen an amount 
equal to that applied at each irrigation. Fill the can up to the starting 
level each time you water the plants or fallowing a rainfall that's equal to 
or" greater than brie of your waterings , but make some allowance for runoff if 
you get a real downpour. Smal ler rains will contribute water to the pan as 
well as the soil, maintaining bot-h in balance. Note that the can also 
serves as a rain gauge * 

Location criteria for -the can : Level ground, preferably surrounded by 
grass, away from trees, buildings, and bushes. Keep the weeds or grass 
right around the can below its height. No shadows slK>uld hit the can except 
for brief periods near sunrise and sunset. 



ERIC 



HOW TO GROW SUPER TRANSPLANTS 



I. WHY TRANSPIANt ANYWAY ? 

TOMATOES, CABBAGE, BROCCOLI i HEAD I^TTUCE, EGGPLAOT_,_ PEPPER, an^^O^^ 
are usually sown in seedbdxes. or nursery seedbeds and then transplanted to 
the field a few weeks later. Transplanting takes Mtra labor and lengthens 
the growing period by a week or two, but it's well worth it. Here's why: 

1. A seedbdx or nursery seedbed provides jnore— controlled and protected 
conditions for yburig seedlings compared to direct field planting. 
Also, small seeds like tomato , let tuce , and cabbage usual iy have a 
poorer germination rate when field planted due to cioddtness, in- 
sects^ and variations in soil inoisturei 

2. It's m uc h ea sier Xo care for the young plants in a concentrated 

^7^- — ' — — — — 

area. 

3 . More efficient use of garden space - 

a. During the 3-6 weeks it takes to grow transplants^ the garden 
can be used for short term vegies like radishes* 

b. transplants can be started while another crop ii3 still finish- 
ing up in the garden. 

4. Better final plant spacing in the-f^eld . Direct planting often 
makes for lots of gaps where seedlings died or seeds didn't germi- 
nate; healthy transplants have a high survival rate. 

5. In cooler climates, tr ansplanting m a kes f or -^^nrqciai jump on the 
market since plants can be started indoors or in a cold frame long 
before frost is over. 

6. Plants caTi be started in dry seasons 

Some say that transplanting stimulates a stronger root system ^due to 
branching at the ruptured root ends ^ but tests don't prove it. 

Why Not Transpl ant All V e gies ? 

1. Not all will tolerate it. Broccoli , brqssels sprouts , cabbage j 
caulif lbw£r , let^tuce , and ^o^tO- easily survive transplanting^ 
celery , eggplant , onion , and pepper take ffl>re care; beans, corn, 
cucumber, peas, turnips, and melons are usually severely set back 
by transplant ingi 

It's not worth the effort to transplant a crop that has very close 
field spacing like radishes, beets, carrots, etc. A wide spaced 
vegie like tomato has a high field area-to-seed box area ratib~l 
sq^. ft. of seedbox provides enough transplants for 40-200 sq. ft. 
of field. 



2. 
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ii; HOW TO GROW SUPER TRANSPLANTS 

Growing healthy, vigorous transplants is the old science-and-an-art 
trip. Withlut good management, you'll end up with entries for an ag gong 

show, 

THREE WAYsJfQ start 'EM ; Nursery Seedbed, Se^box, Individual Containers 

1. Tn-t: he-Grou nd Nursery Seedbed^Hethod; Th^ plants are gpv^^out- 
doors on raised seedbeds made from ordinary soil or preferably a 
specially prepared soil mix (see p. 67). Seeds are planted in ro_ws 
2-3" apart and then transplanted to the field 3-6 weeks later. m 
the rainy season, a removable thatch roof of permanent clear plas- 
tic roof should be built over tiie. seedbed to prevent damage from 
^eavy rain. Partial shade may be necesssary if heat and sunlight 
are intense, 

2. S eedbox Method : A good seedbox can be made from 1/2" wood and 
should be 3-4" deep and an easy to handle size " 

24" oi so5 with drainage holes in the bottom. f^«°^^^-^°"P°J'^3fa- 
huU-soIl or other loose and well-drained mix Is used. The seed^ 
box is l^ept in full or partial sunlight either outdoors with a re 
m^^able'or Clear plastic ro.f or else ^^^^^^^""^"^ 
raised up on blocks or stilts to cut animal and ant^damage. jeea 
boxes of?er more eor.troll.d. protected conditions than nursery 
seedbeds and are recommended when only 

are needed. About 400 transplants can be grown per sq. meter of 
seedbox space. 

The plants can remain in the seedbox until full transplant size, if 
properly spaced and progressively thinned to^ give at lejst a 2 x_ 
,2" final spacing. Some growers prefer starting out jegs in shal 
low flats a couple of inches deep and then transplanting to a 
deeper seedbox or nursery seedbed when the^ seed lings 
their first pair of true leaves (as opposed to the initial pair of 
"SS" leaves! .- The only real advantage oL this double^ trans plant 
mllfi^ is that most of tL seediihgs can be used l^t^ of^^^~ 
ing the thinnings away. There's no evidence that tra^^gglasttHg. 
stimulates a better root syste m . 

3 individual Contai ner MelAod. : Seedlings are 

Sat plastic, o r paper (hom emade) pots. A special potting mix 
, ? J 'veScullte o? pe.tlite can be -ed or y.u ca^asily make 

ttta fsr ^hr-ee «?eeds are planted per poc ana 

ofjo^EaiSers that toot Injuiy is .InlSl.ed during transplant- 
ing* 

Whatever method you choose, remember that car£ and ^nagement are mdre 
important than the actual method. 
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son. HIX&S-J>1QR TRAhlSEtANTtNc? 

Stxat^t soil— seldocu-ttakea- ^ good -plant tng medlam compared to a mix; 
it's either too clayey (makes ±t tight and poorly drained) or too sandy (low 
water holding ability); Wheti confined in a shallow pot or seedbox, tnost 
natural soil tends to become very poorly drained near the bottom no laatter 
how many drainage holes you make — :there's no soil below to provide a suction 
force to draw the water away, and gravity by itself isn't strong enoughi 
That's the main reason you should use an extra coarse soil mix which vd.tl 
facilitate drainage yet stili hold an adequate amount of moisture. Soil 
mixes also are usuatiy lighter than regaiar soil, making it easier to move 
seedboxes around; 

Here are a few recipes for soil mixes (variations are endless): 

1. 1:1:1 sand-soil-compost • Modify the ratio to suit the 
soil you're using i Well ro_t ted manure can be used. 

2. A 2:1 or 1:1 rice hulls^soll mix, ^ '- ' . 

3. A 1:3 sand -compost mix. Rotted coconut tuisk fibers run 
through a i/4" mesh screen make great composts 

FERTILIZING 

Don't rely on compost alone to supply the needed nutrients; it's a low 
analysis, slow release source^ Compost that's only partly rotted is not 
adequate. 

Too much or unbalanced ferti lizing produc es ove rly succulent and leggy 
plants (mikes 'em especially prone to damping-off disease. Use ah NPK fer*- 
tilizer with a high P ratio (like 12^24-^2 or l6-3{>-li3). Aim for an appil-^ ' 
cation equal to SO'-lQO lbs. (kgs) N, 15CH250 lbs. (kgs.) PgOs, and iOO- . 
200 lbs. (kgs.) 1^20 P^r acre (hectare). That's equal to 80 grams per sq. 
meter of i2-24'-12 or i5-3d'-ib or about ^ level tables poons (about 1/2 table- 
spoon per sq . foot). 

Hov^b"Ap~plY~T Mix it in thoroughly with the seedbbx soil mix or 

broadcast and work it into the top 4" of the nursery seedbed. 



Nt^trqgen Deficiency : May show up after a few weeks due to the extra 
leaching losses occurring in shallov/ containers. Leaves start turning a 
pale yellow. Water the seedlings with 1 tables po on ammonium sulfate (or 
1-1/2 teas poons urea) dissolved in i gai. of water- Once should do it. 
Wash off leaves with plain water afterwards. 



SOIL STERILIZAtldN BEFORE P LAjJtING . 

This control soil-borne fungus and bacterial ^ diseases as well as nema-_ 
todes. It's a must, especially in the hot ^ moist tropics. Here are several 
methods: 
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fiotitng J^af er : Convenient for small areas, like nursery seedbbxes. 
Really sock it on, - 

Baking the Soil : Wet soil heats up_ better ^ ard the resulting -team 
helps. An oven can be used for small anwurits. For larger quanti- 
ties , use half of a 55 gal. drum split lengthwise supported over a 
fire or use galvanized roofing the same way. 1/2 hour at 185 
does the trick; don't overcook the sbil as it may release toxic 
amounts of certain elements. One way of checking is to bury a 
potato or sweetpotato midway down in the soil; when it's cboTced^ 
the soil is ready (and you get a snack tbb). 

Steaming : Very effectives 

^ " 

Burning Debris on the Surface : Earning rfce straw _br bther resi- 
dues on the soil surface is not ah effective' me thbd. 

2. CHEMICAL : Fumigants like methyl brbmide i Basamid ^ arid Vapam are 
broad-spree tram sterilants._ Fbrmaldehyde cbritrbls fungus and bac-^ 
teria but not neiratbdes . See pp. 150-152 for details. 

Whatever method you use ^ be sure tb sterilize the entire soil mix (com- 
post and manure included). Seedbbxes should be sterilized with boiling 
waterw Avoid recbntamiriating tl:^ s^bil with uristerilized implements, etc. 



^OH^EOLtlNG BAMFINGH3FF DISEASE 

PMping-off is a fungus disease caused by any of several soil-borne 
futigi that attack the germinating -^eed or ybuhg seedlirigs at the base of the 
stem.. 

gymptoins of Damping-of f 

Pre-emefgence damping-bff attacks the germinating iseeds and can cause 
many t:o^oti_-^w^gerMnatl6n^(lf-^nbt-du be a sign of 

damplng-off i 

Post-emergence damping-6f f attacks «eodlirigs soon after ttey emerge 
while their stems are still young and tender. The plants collapse. at the 
base of the stem. A closer Ibbk slx>ws a v.ater soaked -c onstriction of the. 
g£gm where it meets the soil. (High heat can sbmetimes cause a similar 
girdling of the stem.) 

Prevention and Control 

1. Soil sterilizatibri shbuld control it unless th^ soil becomes rer cri- 
taminat jd by unclean tbbls br further additions of unsterilizea 
soil* 

_ _ . . ... ___ ___ a_ 

2. Seed treatment with a funglclde^ugt^ : Use Captan (Orthoctde) or 
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Araaah (thiram). Provides good seed prdtectidri but won*t protect 
the seedlihgs.^ Most cbimnerclal bulk seed (as opposed to packet 
seed) is already treated ; check_the_ label or look for; a purple otr 
reddish tinge to the seed. NOTE: Dembsaft (Tersan, chioroneb) seed 
treatment is highly effective on post-emergence damping-off as well 
and is used on beans ^ cot ton ^ and sugarbeets in the UiSi 



3. Keep the sgll gurface dry ; Avoid excessive shade and ^aterlng too 
frequently; a cbritiriually wet soil surface is a turn-on for damping 
off fungi. Water thoroughly once a day in the morning rather than 
making several light waterings, 

4. DonVt^ crowd plants! : Keep the rows a minimum of 2" apart and thin 
plants as required. Overcrowding makes fcr spincjly plants with 
tender attack-prone stems. • 

5- k eep'em growing! ; Damping-off is only a problem during the firi^t 
week or two of growth. After than, stems toughen up and becbme_tre*- 
sistaht. Anything that sldvs down grbwth (lack bf sunlight dr.fer^ 
ttiizer, etc.) is a no-no. 

6. A fungicide sbil drench will help prevent damping-bff if no stertl^ 
ization was used; it'll also help cbhtrbl dampirig-bff if ah buf 
break erupts. Here's Z^reclpes : 

W A 

a. 1-1/2 - 2 level teaspbdas (7-1/2 - 10 c.c) of Captan (Ortho- 

cid^) per gal. of water. Apply at the rate of 1/2 gat. per sqw 
yard (9 sq. ft ;) immediately after planting or as soon as 
dampihg-bff symptoms occur,. 

b. For cabbag e and ^broceoli ; a drench of 1 level tablespoon of ^ 
PCNB (Terrachior, Brassicoi) + 2 tablespoons Captan 5CS? per 
gal. of water applied at 1 gal. per 50 sq • feet of se^t^ed , 
immediately after pi^Jnting. 



PLANTING THE SEEDS - ^ 

Use Adapted Varieties 

Numerous varieties are available fbr each vegetable, but only a few are 
adapte^d to any particular area.. Vari^Ues very in their time tb . matu ri ty^^ ^ 
disease resistance, and heat tplerahce^ etc. Check with your host country 
extension service for recommended varieties . DON'T use CARE seeds eveK 
though they're free - they're seldom the cbrrect variety and are usually 
old. ' ^' 

R un a Germihatibh Test^ i^irst . 

Once but bf a freshly opened sealed can, seed can deteriorate rapidly 
under hot, humid/ cdhd it ibhs . Tes t the germination by^eit her making a trial 
planting br placing 100 seeds inside wet newspaper anS counting the germiha- 
tibh in a few days. (See p. 55 for storage tips.) 
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(.6--i.2cm5 deep for small seeded vegies . If too shallow^ sull 
may dry but too quickly; if too deep^ they may have trouble pushing through 
"* or may rot. Plaritirig too deep is a cbmmbh mistake . 

Seed Spacing 

Rows should be 5-7cm apart . There are 2 ways of ispacitig seeds in the 

row: 



1. Dribble — C hem out uniformly at s^out 15-30 seeds/foot (about i every 
centimeter); Since you^ii be thinning them progressively for a 
final 5-7cm spacing, you'll waste a bit of seed unless you double 
transplant. 

Im Cluster j^j^titlng | plant in groups of 3 seeds per group with 5-7cm 
between groups; thin to one seedling per group once the first true 
leave? start formingi If care is taken to align the groups both in 
the row as well as from row to row, blocking^ is greatly facilitated 
(see next p^ge)i Use a board with mounted dowels tb mark but the 
holes* 

3. Container planting ; 3 seeds per cbhtaiher arid theri thiriried tb brie 
plant each. 

Other Plantirig Xips 

•* 

!• Firming tte soil over the seed will help improve contact between 
ieai arid soil nibisture. 

2* In some cases, you can improve the emergence percentage of diffi- 
cult seeds like carrbts arid lettuce by covering them only with a 
thin layer of sawdust or rice hulls. 

3. Covering the seedbox ot seedbed with a 5-idcmi thick mulch of straw 
or gra^s (newspaper works too) helps hold in moisture arid protects 
against seed washout i Ifowever, be sure to remoye the mulch as soon 
^s seedlings start emerging to avoid leggy, weSc plants and in- 
creased damping-off prbblems. Befbre applying th^ hay or straw ^ 
dry it out well in the ai|n tb lielp decbntaminate it f rbm_ dampirig- 
out organisms or use a Captan drench bver it, Ybu cari also try 
using a "grow through" ' mulch like rice hulls abbut 1cm thick or 
so; 

SEEDLING CAkE - 

1. Ovprplarititig and underthinni^g^ are cbnimori mistakes. You're shoot- 
ing for sfrbrig^. stocky seedllrigs, sb bvercrbwding is a no-no. 

2. Iri high rainfall cbudltlons, a clear plastic canopy or removal e 
thatch robf set-iip will be needed. 
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Water In the mornings ; this helps keep the soJl surface dry to 
minimize damping-off problems i 

In-Becta ; Malathion 50% or 57% liquid at a 3 cc/llter (2 teaspoons/ 
gal.)_or Sevin 80% WP at 10 cc/liter (2 tahlespoom/gal.) yi^^ 
troi most leaf feeding insects (Sevin won't control aphids weli)i 
Don't spray unless needed! 

fceaf spot fungus diseases ; use Maiieb or Manzate (DittoneJF45) at 
6 cc/liter U. 5 tablespbbhs/gal.) or Captan 5W at 8-12 cc/liter 
(2-3 tabiespobns/gal.) . : 

Hardening and blocking : See "Tips on Transplanting Vegetables - 
(P- 72) 



TIPS ON TRANSPLANTING VEGETABLES 



I. PRE-TRA NSPLANT GUIDELINE S 
Size S Age of Transplants^ 

Use brily healthy, vigorous transplants. Over ^lah ting and undar^ 

hing produce spindly, weak seedlings - so does too much fertilizer (espe- 
Hllly N) or excessive shade. Follow the tips above in "How to Grow Super 
Transplants" and shoot for sturdy, stocky seedlings that are disease-free; 

In wartn climates^ it takes about 3 1/2-6 weeks to grow seedlings to 
transplant size; Tomatoes, cabbage, broccoli, and leaf lettuce (leaf let- 
tuce is usually direct planted) are the quickest and pepper and eggplant the 
slowest; 

Most plants are ready when they have 4-6 true leaves (i .e. not counting 
the first 2 "seed" leaves). Size and appearance should be like so: 

_ _ ** _____ _ _ jC |_ 

iOM^OES: 15-2dcm tall* pencil thickness stem; should be stocky 
I (wider than tall) and not leggyi 

CABBAGE : 6 leaf stage; use stocky plants. 

PEPPER^ EGGPLANT ; 10-12an tail. 

Dbn't^se overly old seedlings ; the growth check is much greate^ since 
more roots are damaged during transplanting and older roots don't regenerate 
as well. Also, did seedlings are likely to have stunted root systems due to 
confinement in a limited area. Tomatoes are somewhat of an exception Qsee 
p. 74). 

'^ Hard ening and locking 

Hardening toughens up seedlings and. prepares them for the shock of 
transplanting; the process slows growth , increases food storage, and tough 
ens up plant tissu&i When transplanted, hardened plan tg^roduce new_root8 
f aste^^ and are more resistant to .moisture stress and temperature extremes. 

The hardening process should be started about 7-10 days before trans- 
planting and consists of one of the following: - 

1. Exposing plants to below opttmui teiperitures for growth; not prac- 
tical in the trbj 



Gr adually redu cing the wate r supply , but don't let the plant bed_ 
dry out Suddenly dr let the seedlings wilt severely, flocking the 
plants (see below) may be enough to produce adequate hardening by 



itself. 



Blocking consists of cutting the seedbbx soil to full depth by passing 
. „harp knifi length-wise and crosswise between the plants about 7-lO^days 
before transplanting. A 5x5 or 5x8cm plint spacing factHtatfis the opera 
^ir,ri. Blocking lessens transplant shock in several ways: ^ 



a s 
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1. It keeps the roots of adjacent seedlings frcwn entangling each other 
; which causes lots of root loss when the seedlings are removed. 

2i X^^^imolates root branching within the seallihg's soil cube which 
helps hold it all together when lifted but. 

3. The severed roots have a chance to at least partially recover be- 
fore transplanting which causes little additional root damage. 

Exposure to Full Sunlight 

if the seedlings have been grown under partial shade due to inteiBe 
heat and sunlight^ they must gradually be acclimat^ to full sun during the 
2 weeks prior to transplanting. It's a good idea to use as little shade as 
possible; overdoing it slora down growth, makes for leggy pta^ increases 
dampihg-bff problems, and may cause increased transplanting mortality. 



II. THE TR ANSPLANT OP ERATION 

Weather Conditions ; Trans plant in the late afternoon or oh a cloudy day - 
it helps avoid severe wilting. Shading the transplants (see p. 74) for the 
first couple days is often necessary if hieat and sun are intense. 

Extracttug the Seedlings ; Try to retain as much of the seedling's root sys- 
tem as possible v^en removing it from the seedbbx. Blocking (see above) is 
a big help; soaking the soil may help too. 

Using a Starter Fertilizer Sblutibh 

A liquid starter fertilizer solution poured into tte tran8j)lant hole 
helps get the plants off and running again. Use a fertilizer with a high 
ratio of P like 12-24-12 or 10-30^10^ br 5-10-5 if possible (P helps stimu- 
late new root grbwth). Or use: 

1 part manure to 3 parts waters Probably not a quick re- 
lease source of P. ^ 

2-4 level tablespoons of fertilizer per gallbhbf water 
(8-15 cc/llter)j Don't expect it all to dissolve (using 
hot rater atsi mashing the fertilizer will help). 

About a cup (250 cc) per transplant hble. Pour it in 
^ore transplanting and let it draiin ccmpletely l«fbre set- 
ting the plants. 

Remember that the starter sblutibh is only a temporary "fix", since the 
amount of NPK applied is pretty small. In additioh^ a regular application 
of NPK fertilizer should be placed in a half circle 8-10 cm deep aid 8-lOcm 
out from the plant's stem. Or y<m can try relying completely on a M^h^ rate 
of manure or compost (at least 4 kg./sq. meterj half this for poultry arai 
sheep manure; it should be broadcast and work^l into the top 15-20 cm of 
soil about a week or twb befbre transplanting). 
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Recipe ; 



Dosage * 



How Deep Should Trahsplahts be Set ? 



Eggplai it^ , pe^pe^, and ^afe bage family transplants should be set slightly 
deeper Cllke 1-2 cm) than they were originally. Setting cabbage family 
plants as deep as the first true leaves will prevent leaving lots of cuirly 
stem above ground that might be broken by wind knocking the plants around. 

Tomatoes are a very special case since any pdrtloh of the stem that is 
buried will form roots . in fact, tomatoes love being set. super deep in the 
sbll^ since it gives them a better root system. You can bury them deep by 
setting them in vertically, but if the plants are very old aiki leggy [much 
above 20 cm or so, use the horizontal method shown belbw^ but be careful hot 
to snap off the top part of the plant by bending it too much. The hdrizon- 
tal method avoids setting the plants topfar down into subsoil that might be 
tbocpld^ poorly drained or very infertile. You can set plants 30-50 cm 
tall (way too bid to be ideal) leaving bnly 10 cm above ground, arid it'll 
help turn back the clock. 



Don't be afraid to pinch off some of the lower branches in order to "deep 
six" the tomato plants; they like it. 

Setting the Plants In (Normal tomatoes and bther) 

Hold the plant gently (don't squeeze the stem) so the roots dangle down 
vertically and aren't scrunched up. If the plants are container grown, take 
off the container and loosen up the roots a bit. Set the plant in to the 
proper depth and fill in soil sb nb air pbcfets are left. Firm the soil 
around the plant tb assure rib air pockets (they cause roots to rot). 

Leave a slight depresslbri arburid the plarit (above 20 cm diameter) to 
help retairi water unless cbridltibhs are very wet. 

Applying SblldFertjlizer : See Soils, Crops, and Fertilizer manual 
(PC/ICE)^ pp. 124-27. 

Wateririg arid Shadirig 

Water the plants well iifimediately after trats planting. If the soil is 
dry^ put on about 25 liters/sq. meter broadcast to ^?lp . 
ture reserve; the young transplants won't actually need much at once due tb 
their tiny root system, so you may have to water every day or two with a 
much smaller amount in addition to this initial deluge. 

Shading: In hot, sunny weather, the plants will usually rieel shading 
(possibly not if they were container grown under full sun) tb prevent high 
mortality from water stress. Make party hats (br cbnes - they're quicker) 
out of nerapaper or use banana leaves, etc. Put a veritilatibri hblelri the 
party hats. Shade may be needed for several days arid cari b€5 gradually with- 
drawn. 
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Mulchtiig 

In nK)st cases, a 10-15 cin layer of maich abound Pji^^^iS^'f f -^f 

eftctai. It reduces evaporation of water, cools the soil ( ao^^ood In cool 
weather), cats down weeds, and eventually adds organic matter to the soil. 
Mulch ma y attract termites (dry areas especially .crickets, or s^ugs and 
snails (wet conditions). It may also encourage "damping off if placed too 
close to young seedlings. 

GUIDELINES FOR INDIVIDUAL VEGETABI^ 

Tomato Cucumber 
Eggplant Sqtiash 
Pepper Oriibn 

Cabbage & Chinese cabbage 

There's no one right way to grow vegetables so the gaidelines below are 
very general. The specifics depend on the soil, climate, available inputs 
and equipment, and the farmer's management ability and capital. 



TOMATOES 



harvest : 55-90 frcm transplanting 
Good yield ; 2-5+ kg/sq. meter depending on conditions. 

Deter minate varieties are low growing and bushy; blossoms and fruit develop 
over a short period, a nd harvest lasts only 1-3 weeks . IndetermlnW keep 
on producing more leaves, stem, flowers, and fruits; harvest may last sev- 
eral months if not cut short by diseases. Indeterminates are usually 
Staked* 



Choic e of variety is very important since there's mUch variation in disease 
resistance, time til harvest-, size and shape of fruits, and use. ^ Here are 
some coimon ones ^ get local recommendations from the ministry of ag: 
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Better Boy (l) 
Mariapal (I) 
Roma (D) 

Chico III (D) 



(From tr^ofil^ 
plant itig) 

77 

75 

75 

72 
73 
73 

75 



Di sease 

?1» graywall^ B^^V leaf 
Spot 

^» ^1* graywali, 
gray leaf spot 

^1»2» gray^all, gray leaf spot, 
radial fruit cracking 

VFN 

graywall, gray leaf spot 

F (new strain also 
resistant to namatodes) 

5" (sets fruit at high 
temperatures) 



Fruit Size 
Shape 

Large ^ rbuiid 



Small pear for 
canning 9 pasta 



Growing Transplants ; (ge^ section titled "How to Grow Super Transplants-)^^ 
Ideal transplant has 4-^6 leaves (not counting original se^ leaves), is 6^8* 
tall with pencil thickh^^^ st^m, and is stocky not leggy. Allow 4 sq. 
per plant in the seedboJC* 



in. 



trahspianting. : Set the5» ^eep so first leaf ts just above soil. Leggy ^ 
plants should be set ^^cr^ deep (lay part of stem horizontally underground 
after pulling off some lower leaves). Remember that tomatoes are one 

of the few vegies that ti^Ve the ability to produce roots from the buried 
stem* 

How to root GUfc^lQgs ; A quick ^y to produce transplants. Cut a 6" long 
healthy sucker at a sla^*^; ^^P in rooting hDrni)he and insert into a moist 
medium like peatmoss^ c^P^st, etc. Will root in a couple of weeks. 

Bldssdm-^ro p^: Site t^ra?^iat^reB above 75 (24^C.:)_may cause blossom drop 
in some varieti®^ S^^e With hight temps below 55"F. Hot, dry winds may 
cause blbssooK drop; 



1. "i" - indeterminate^ * determinate 

2. F - race I Frusartuitf Wli^ , F^ race 2; - race i Verticil lium 
wilt, N ^ nematode^; radial fruit cracking and graywail are physiologic 
disorders* 

3. Mseise resistance doesn*t imply 100% imiunity but bnly better toler- 
ance i 



- 199 - 

210 



Fertilizing 



Seedbbx : See: "How to Grow Super Transplant is'' or ^otls^ Crops , and 
Fertiliser Use matiUal (PC/ ICE) 

At transplanting : Use a starter solution (see "Tips on Transplanting" 
or the fertilizer manual) as well as the usual solid fertili- 
zer applicatidh (use half-circle method ). Good managers can 
profitably use up to 200 lbs i P^O^/acte (kgs./HaO an3 
60-150 Ibsi/A (kgs;/Ha.) ^20- Totai_N can go as high as 
100-150 lbs./A (kgsi/Ha;) but' apply only 1/3 at transplanting 
and sidedress the rest 3-4 week intervals. 

Sidedresslng ; Use N only unless under high rainfall or very sandy con- 
ditions where K losses may be high. Apply 30^40 lbs. /A N 
every 3-4 weeks* 

Tomatoes are especially susceptible to Calcium^ Magnesium, bdrdri, and 
manganese deficiencies. 

Staking and Pruning 

in the States^ the tall growing indeterminates are staked while the 
bushy determinates are often allowed to sprawl bri the ground espedaily if a 
protective plastic mulcli is used). Under wet tropical conditions, staking 
is often essential for both types to prevent fruit rot ar^ foliage diseases 
being aggravated by ground cphtact . Ins tead of staking the bushy deter- 
minate varieties, you could try heavy mulching with straw or rice hulls ^ 
etc. ^ 

Under drier conditions, uixstaked plants will usually outyield staked 
. plants on a per plan^ basis, but allowing them to sprawl exposes the fruit 
to more suns cald than under staking; On a pej^^rea basis , however ^ staked 
plants usually yield more, since they can be spaced twice as close as un- 
staked plants. Use stakes ^t^leaat l;6m long and sink them at least 30cm 
into the ground. Best time to put in the stakes is right at transplant ing. 

Wire Cages : Cages 45-60 cm in diametet made from strong wire mesh (lb-15cm 
mesh) is ideal for supporting toma^to plants. Concrete reinforcing wire can 
be used, but cost is a big problem. The plants heed rid prurtirig with this 
method; 

Pruning : The main purpose of pruning is to facilitate stScing and tying by 
cutting down on the number of stems per plarit. Pruning to a single stem 
^11 speed up maturity by a weelc or twd^ but at the expense of yield. 
Usually, pruning to leave 2-3 sterns^ is ideal aisd also gives better foliage 

coverage to protect the fruits frcwn the sun. One way to obtain an early 

initial harvest and later sun prdtectidri is to remove ail "suckers" (poten- 
tial stems that form in the jdlrit between the stem and tte leaf branches) up 
to about 40-45 cm and let the dthers grow to form a canopy effect. A commh 
and effective pruhihg method is to let one or two suckers grow out froS near 
the plant's base to form a 2-3 stem plant. Note that each of these 2-3 
stems will also produce further suckers which need to be removed; priinirig is 
a fairly cdritiriual process. A TIP : Allow the iuckers to develop twd sicte 
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leaves^ arid then pinch off the shoot above the side leaves - it makes for 
better foliage coverage, for fruit prbtectibh. Severely priiiied plants (brie 
stem) are more susceptible to blbssbm aiKi rbt . 

Aphtds , tomato fruitworms (corn earwbrms), hbrriwbrmsi ciitwbrmsi 



and stlnkbugs are some of the more common pests. (See the insect control 
section below.) 

Nematodes : Tomatoes are especially susceptible to rbbtkribt nematodes (see 
nematodes section of this tech refererice package). 



Diseases 



Fusarium wilti Vert icillium wilt , bacteri^a wilt, early and late 
blight i gray leaf spot^ Septbria leafspbt, arid several viruses are the mre 
cbrambn problems.. Use resistant varieties whenever possible where tte fungal 
wilts are a prbblem. Berilate (benbmyl) as a soil drench (500 cc/ plant of a 
solutipnmade bf 1 gram Berilate per 3 liters water) applied in the trans- 
plant hble before transplanting has proven very effective as a preventative 
against Verticilliura (also helps with Fusartum). For leaf fangal diseases , 
preventibn applicatibris bf foliar fungicides should be made every 4-10 days 
(depending on rainfall frequency and disease severity) beginning arbund 
blossom time. Practice crop rotation (especially good for sbil-bbrne dis-- 
ease cbritrbl) by not growing tomatoes, peppers, eggplant ,_ potato or tobacco 
on the same ground within 3 years. Don't use tobaccb products when wbrkirig 
with tbmatdes — it spreads tobacco mosaic virus ^ Wash haiids well with strbrig 
soap, rubbing alcohol or skim milk (the latter is very effective) before 
entering the field if you're a, tobacco user. 

PhysiolDgic Problems 

Blossom drop ; see start bf tomato section. 

High temperatures : Nighttime temperatures bver 85** (29.5**C) prevent ripen- 
ing fruit from attaining a normal red cblbr. 



Blossbm End Rbt : Water sbaked spot at blossom ersd of fruit that enlarges to 
cover up to half the fruitj usually hits when fruit is 1/3-1/2 grown, bfost 
common when a dry spell fbllbws a period of rapid growth. Unusaaliy heavy 
rain ^excessive N, wide fluctuations in the water supply, and heavy pruning 
can also be factbrs. The main problem is really a calcium deficiency. Cal- 
ciumisn't mbved frbm blder to younger tissues, so it doesn't take long for 
a deficiericy to injure new growth (i.e. the fruit). Control: Spray the 
foliage brice or twice a week when problems arise v^th a solution of 4-5 lbs. 
of calcium chlbride per 100 gals, water (4.8-6 grams/it ter). Higher rates 
may burn the crop. Apply only during the period of uhfavbrable cbrkiitibris. 
Liming a very acid soil also gives good control (see tte soils and ferti- 
lizer mariual). 

Legif Curling CRoliing) ; Some kinds are normal and are more prbriburiced , in 
some varieties. Oyerwatering, prolonged heavy rainfalltbr severe pruning^ 
promote it. This normal curling consists bf upward rblling of tte leaflets^ 
on the lower leaves , making for a. cuprrlike appearance- 
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graywaii : Giray to grayish^brbwri blotches on the surface of green fruits; 

also called "blotchy ripening/' May be caused by low light intensity, high 

soil moisture, soil compaction, or cold weather. Resistant varieties are 
the. best control. , 



Cat-facfng : Fruit shows a severe malformation and scarring at the blossom 
end; fruit is puckered with irregular, swollen protuberances at the blossom 
end. thought to be caused by any serious disturbance (stress)^ during flow- 
ering; 2,4-D herbicide damage can cause it too. Varieties vary in their 
susceptibility. 

Growth Cracks ; The cracks can be either concentric or radial ^ down the _ 
sides) and are most common during high rainfall and temperatures which favor 
extra rapid growth. Varieties vary in their susceptibility. In dry areas, 
avoid irrigating tomatoes right before harvests 

Suits cald ; Due to sun exposure of fefe fruit and very ccmmbn whete^ plants 
have been prematurely defoliated doe to leaf spot diseases. Excessive irri- 
gation or rain fall can also k±li tte older foliage. First symptoms are a 
yellow or white patch on the side of the fruit facing the suhj it may retaain 
yellow^ but usually a blister-like area forms and later shrinks to a large, 
grayish-white spot with a paper-like surface. Covering the fruits (if the 
plants are sprawling and unstaked) with a light layer of straw helps. -San- 
scald is mbst^ cotninon on iTmnatuxr^, green fruit. 



EGGPLANT 



EKLC 



Time til harvest ; 75-100 days frcMfi transplant. 

Good yield ; 2-4+ kg/sq. meter depending on conditions 

Characteristics : Likes hot weather; usuaiiy grown as an annual but it's a 
perennial; requires care in transplanting; soaking seeds bvernite improves 
gerininatlbh. 

Varieties ; Purple, yellow, ^tte fruits; small ami large fruited varieti®; 
some are resistant to bacterial wilt, a very destructive disease. 

Trah8plent4n& ; Care is required (keep as much soil as possible around the 
foots when the plants are pulled). Set out plants in the field wh#h 12-l8cffl 
tali. Can also be gtdwn in 5 gal. containers. 

Plants inay need staking. Control plant size by pinching off the growing 
point . 

t. zi ng ; see peppers. 



DtBeaspg : Bkcterial wilt, vertlcilllum wilt , anthracnose. Don'^t plant egg- 
plant i pepper ,^ODQia to or potato on the same ground within 2 years. 

Insects : Flea beetles * aphids, torriwonns , lace bugs, etc. 
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PEPPERS (Sweet) 



T i me t iL harves^ ; 60-90 days after transplanting. 

- Good yield : 12,060 lbs. /acre (kgSi/HaO 

Characteristics ; Not as heat tolerant as eggplant; hot peppers have better 
heat resistancei Beii (sweet) peppers ripen from green to red ^ isoinetimes 
yellow. Night temperatures above 75°F (24°e) or mach below 60 °F (15^5 
encourage blossom drop as well as daytime highs above 90 °F (32°C5. Some 
natural blossom drop occurs even at ideal tempera turess so the plant doesn't 
overload- Seed germinates slowly. 

^rahsplaritjAg : It takes 6-8 weeks to grow transplants; set biit in field 
when 8-12cm. 

J^rti lizing ; Gfobd managers can use up. to 80+ lbs • N, 80-200 lbs. fj.^^* 
and 0-100 lbs. K2O per acre (kgs. /Ha.) according to soil test resultsand 
capital available. Ajsply ail the P and K at planting (unless K leachirig is 
likely to be high) and 1/3 of the N. Sidedress every 3-4 weeks afterwards 
with about 30 lbs. N/acre (kgs ./Jfe . ). Also use a starter fertilizer soiu-'^'^ 
tion at transplanting timei 

Varieties ; yHere are some of the laore common ones with their characteris- 
tics: 

Yolo Wonder : Resistant to tobacco mosaic* Medium season. Yolo Wonder 
L is a taller type with better jEruit protection against 
sunscald. 7 8 days (fr» transplant) 

Early Calwonder : Early season with a medium thick wall. Yields over a 

shorter period. 

Wbrldbeater : Thinner walled than Calwonder .types, less blbcky in 

shape* 70 days* — 

Florida Resistant Giant : Thick' walled Calwonder type that's resistant 

to tobacco mosaic. 

Insects ^ t Aphids, flea beetles, arrayworms , leaf miners » cutworms, pepper 
weevil. 

Nematodes : Susceptible to rootknot , stingy ar*d several other types ^ 

Pi seas eg^: '^ Common diseases are mosaic virus, bacterial wilt, bacterial leaf 
spot^ anthracnose, and several other leaf spotsi Foliar fungicides will 
cont'rol foliar spots if applied regularly; use copper base sprays qn_b^^ 
rial leaf spots. Don't use to bacco-prj)duct8:^whil^ -working peppers ; 

wash -hands thoroughly -before "^liteFing the field if you're a tobacco user to\ 
"lipoid spreading mosaic virus . To avoid bacterial soft rot, don't handle 
plants when wet and avoid wounding the fruit. Practice crop. rotation by not 
planting pepper^ eggplant^ tomato, or potato on the same field within 2 
years; ■ . C\ 



S^obbL- v8 , hot peppers ; Sweet varieties are less heat and drought resistant 
than hot varieties; Sweet varieties ares usually harvested at the mature 
green stage, ^iie hot varieties are picked at the mature red stage (hot wax 
types are picked whesn yellow). 



Time til harvest ; 61-90 days after transplanting; 
Good Yield ; 2-6 kg/sq. meter 

Characteristics ; Prefers mild temperatures but passable elds can be ob- 
tained in warmer areasif heat tolerant varieties like KY and KK Cross 
(hybrids) are used; mulching l^lps reduce soil temperature ;^ te 
2-4 lbs. are possible iti warm weather while 4-6 ibsw heads are cominon when 
it's cool. 

Transplanting ; transplants can be groWn' in about 4 weeks and are ready at 
the 4-6 leaf stage. If shooting for large heads, space plants about 20" 
(50cms) apart ^ otherwise 12-16" (30-4ecras); Use a starterfertilizer solu- 
tion (see "tips on transplanting") in addition to the usual NPK solid ferti- 
lizer. Set them ^trml^- into the ground to avoid air pockets. 

OthBT- tips : eabbage is shallow rooted and easily injured by cultivation 
deeper than 1-1/2". targe heads sbmetimes split during tot weatfer; spUt-?,^ 
titsg can be prevented by harvesting a bit early or twisting the plant 1/4- 
1/2 turn near maturity til you hear some roots snap - it'll slow growth. 
Some variety hybrids are available* 

Fertilizing ; Good managers can apply ap to 166-120 lbs i N (1/3 at trans- 
planting), 6CF150 lbs. P205^ and_6(F150 lbs. K2O per acre (kgs;/Ha). . 

Apply the remainder of the N in 1-2 side-dressings. Cabbage is susceptible 
to magnesium^ sulfur* bbrdn, and tselybdenuns deficiencies • 



Insects ; Cabbage Ibbpers, dlawsnd back moth caterpillar , aphids^, leaf 
miners i cutworms i wirewbrms. Try Bacillus thaingiensis (Dlpel , Biotrol , 
Thuriclde) for Ibbpers, diaifibnd back moth, imported cabbageworm. 

Diseasas^ ; Bacterial black rot (Xanthomonas ) ^ bacterial soft rot, and leaf 
spots like Alternaria, Cercospora, and downy raiidewi FoLtar fungicides will 
help control downy mildew, arid leaf spots. Don't grow cabbage family, members 
on the same larid within 2 years of each other if possible. Club rbbt and 
Fusarium yellows are 3 other soil-borne diseases. 

Jtema^de s; -^s^eptirbl^ sting , cyst , aid several other riema- 

todes 0 

Consider gro\dng CQLLARPS : Gollards are a ndn-he ad Irig cabbage arid have 2 
advantages: They're much higher in vitamin A (50-60 times higher) than cab- 
bage, tolerate heat better , and can be harvested leaf by leaf. Cablage loop 
control is easier since there's nb head for them to hide ±n* 
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CHINESE CABBAGE 
Time til Hafvast : 70-96 days after direct seeding 

Characteristics : One of the easiest and most productive vegies in the trop- 
ics^ although It prefers cooler weathers Tolerates direct field planting 
well. Doesn't store or ship as well as cabbage. Can be cooked or eaten 
fresh. Forms a semi-^lobse cylindrical head* Can be harvested at maturi^ ^ 
when heaus are 6-9" across or you_ can pick the outer leaves as they readi 
about 6-8" iri length; new ones will continue develbpihg for many weeks. 
Once the heart starts to fbirnii tying the leav& together at the top and bot- 
tom will help blanch (whiten) the leaves. 



Time til harvest ; 45-65 days 

Good yield : 0.8-3#2 kg/sq» meter depending on conditions 

Characteristics ; Prefers hot weather but dn^ best under low humidity; good 
root system but easily burned by fertilizer^ 

Fresh market (slicliigj vs, pickling cucumbers: Most pickling cuk^ are 
black spined while fresh market ones are white splhed. WS varieties turn a 
creamy color when mature^ but BS varieties turn yellowish orange insi^. 
Fresh market cukes are long and narrow, while pickling types are short and 
fat, but they can be used iiiterchahgeably* 

Flower ing arid Fruiting : Most of the standard bpeh-pblLLhated varieties have 
a mix of male and female flowers (tfidridecious). Male flbwers bpeh first but 
don't siet fruit." Female flbwets bperi about a week later-^bu can tell 'em 

miriiature cuke right beneath the flower. Many of the hew l^bricla are 
gyn oeciouB — they have nearly all female flbi^rs ; they're p-lckaged, with a few 
normal seeds (dyed for ideritif icatiori) to supply pollen. They have higher 
y^^^^P^teritial arid dfteri bet ter disease resistance . All varieties are pblr 
linated by bees, and commercial growers in the U.S. Use 1 hive for every 3-5 
acres. Apply insecticides oitly in the late afteirribbri (wheri bees have re- 
turned home) to avoid bee kill during flowering. Don't use Seviri ethce Its 
residue is toxic to bees for 7-i2 days i 

Varieties : Here's a list of some of the more common fresh market varieties 
and their characteristics: 

Ashley : Opeh-pblllha ted, dark green, 7-8" long, early to midseason^ resis- 
tant to downy mildewi fairly tbleraht to powdery mildew. Until 
recently^ all Varieties were of the vlhlrig type. Jfow there are 
several bush varleti^ which take up less space. 
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P-otnsett: 



Vtctbry : 



Gemini: 



Sprint : 



Slicemaster: 



Rcw 



attractive frait (stralghter). 



Dark green, 8-8-1/2"; ibng, mid-season; tolerant to dowtiy 
aud powdery mildeWi anthrattctiose, and angular leaf spot 
(bacterikK Dperi-poliitiatedi 

A gynbecibus hybrid, 7-8" long, dark greeh^ early variety , 
resistant to down mildew, moderately tolerant to powdery 
mildew, scab, anthracnose^ and angular leaf spoti 

A gytinoecloas l^brtd, draw greeh^ 7-8" long, mid-season, 
tolerant to downy mildew, powdery mildew, scab, mosstc, and 
atithracnosei 

Da-k green gynoectoas hybrid, 7-9" long; high tolerance to 
scab; tolerant to angular leaf spot^^ cucumber mosaic, downy 
mildew, powdery miid^, and one race of aiithracnose^ 

Gynoecious hybrid, dark greeh^ early variety , 7-9" >ong;^ 
high tolerance to ahthrachbse, scab, mosaic, angular lest 
spot^ and dowuy and pbwdery mildew. 

a nttng— trelllsing uses less space and produces n»re 



Eow planti^ i- the beSt system when_treiitsing is used. Plant ^-S 
seeds ^r^fSt Sd thin to bne plant every iG-12" with the rows 4-5 ft- 
apart. Plant on a slight ridge, espectaiiy during the rainy season. tJse 

3- fti rows i£ trellised. 

In hill planting^ sow 6 seeds peir hill and thin dbwn to 3 with the rows 

4- «5 ft. apart. The "hill" should be a slight mound, but first dig oat a 
2-ft. diameter hble about 12-18" deep and fill; with well rotted manure or 
with conrpost about^half way up. Mix in soil and ^^^^^^^P^^^f 

about 3" or so above ground in the center (don't ^ke it too "iJ^^ t^^^J^ 
tend to dry out quickly)- Space the hills about 3 ft. apart, 
makes for easier watering. 



Hill planting 



Fertilizing ; see squash next page. 



Insect: Cucumber beetle, vine and fruit borers, aphtds, leaf miners , flea 
beetles, stirfc bugSi cutwonaSi arn^orms. 



jteaa^odes ; Very susceptible tb rbbtknot and sting nematodes 

diseases: Downy mildew (likes high humidtiy). powdery mildew^(mbre comon 
under low humidity^, cucumber mosaic virus (transmitted by aphids^frotf^wlW 
host plants and bther cukes), angular leaf spot (use copper base fUngt 
cides), scab and anthractibse. The mildews, scab, and anthracnose can he 
controlled with fungicide sprays. 



them but of pickers ' way^-- 

Harvest starts about 7-10 daya 



Other tips ; Train vines into the row to 
stepping on them greatly reduces the 
after female flowering. ^ 

Bitterness,: Most likely caused by lack of H2O or tbb tauch variation in 
soil Kisture. 



SQUASH 



time t±i harvest : 5(>-60 days (summer squash) 

85-125 days (winter squash) 

/ _ _ _ _ ___ _ _ _ ^ ' ^ 

/Good yield ; 2-8 kg/sq. meter, depending oh conditions 

Summer vs» Wiht^^r Squash ; Sumer squash varieties are bred to be picked in 
the ybuhg ^tender stage; wihter squash types are picked ih the mature hard 
stage,. Zucchini ahd Yellow Crobkheck are summer squash types; butternut and 
acorn squash are wihter types. Each country has mahy_ native varieties 
(especially winter types) but they tend to be low yielders (but good disease 
resistance). 

fining vs. Bush Varieties : Vihihg types heed 8-10 ft. between rows, biish 
types heed about 5 ft. betweeh rows. 

^ • t -. ' 

j^lowerihg^ and fruiting ; Like .cucumber, squash has both ahd female 
flowers; only the females produce squash. Pollination is by bee^.. Coisiier*- 
cial growers in the U^. use one hive per 3-5 acres* Apply insecticides in 
the later aftertioon when bees have gone home to reduce bee kill; don't use 
Seviti during flowering since its residue is toxic to bees for 7-12 days. 

Planting ; Use the "hill" method as- with cqkes and plant 6 seeds, tfiihnlng 

down to 3 plants. Plant vine types in hills 3 ft. apart with about 8-10 

ft. between rows; plant bush 'types in hills 3 ft. apart with 5^6 ft. 
between rows^ *^ ' 

Fertilizer ; Good irahagers cah use up to 75^100 lbs. kg/Ha • N/ acre 
(kgs./Ha.) with 1/3 applied at plahtlhg alohg with 50-125 Ib8./A_(kgs./Ha.) 
P2O5 and K2O accordihg to the soil's estimated P and K status.. Use 
the half-circle method at_ planting and make_it 3-4- deep and 4- frpiii the 
seeds. Inst'eadi you can broadcast the NPK fertilizer oyer the hill and work 
it ih well (use this method if yoti have, chucked ih a lot of organic natter 
when making the hill; it'll help protect the broadcast P from tie-up). 

Insects y Pi 8 gy<^ ^^>i-fe ™^^ *^^ * cukes 

ONIONS 

' time till 4iaryeat ; 100-140 dayf (buib onions) 

45-60 days for green onions 

Good yield ; 1.5-6 kg./sq. xneter (bulb ohiohs) 

Bulb vs. Green Ohiohs ; Bulb varieties cah be eaten as greeh bhiohs if 
harvested _early (plant 'em close together so they'll form Iphg white stems 
ihstead of bulbs). True green biihchlhg ohiohs have ho distihct bulb but 
cbhtihue to fbri^ hew shbbts during the growlhg season; these imlltlpller 
types are sometimes called scallibhs. 
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Dayletigth atid Biilb Prbdiictlbri : Some dnidn varieties need long days (14 
hours or more) to bulb. Bermuda types will bulb under short days but 
Spanish and American types won't. If ypii're closer than latitude 24® to the 

Equator, daylehgth never exceeds 14 hours even on the longest day. Bulb 

onions usually do best if planted so that bulb maturation occurs daring the 
time of the; year when daylerith is increasing. 

Bulb Ohibri Varietie& : Bermuda^ onions store poorly (yellow types store 
better than white types but still no more than a few to best). Here 

are some s hort day length varieties and their characteristics: 

Yellbw Bermuda ; Flat bulbs, soft--mild, short storage life. 

Troplcana ; Red, resistant to purple blotch disease ^ pungent, stores 
well. 

Red Creole C-5 : Red skinned, resistant to purple blotch, small ^ vej^r 
pungent, stores well. 

Texas Grano-3^02 ; Large sizCj^ yellbw skinned, stores well. 

^ranex ; Hybrid, very resistant to pink root disease. Bbth yellbw and 
^ite skinned Varieties are available. 

Excel : Amber skinned, medium slze^ very resistant to pitik root 

i disease. _-/' 

Eclipse : White skinned, very resistant tb pink root. 

Early Grahb : Straw cblbred, soft-mild, short storage life. 

Direct Piantiiig vs ^ Transplanting ; Direct planting bulb onions speeds up 
maturity about a month. The catch is that onion seedlings heed abundant 
arid unifdrin moisture which is nrore easily provided In a nursery seedbed. _ 
Weeds are also more of a problem with direct planting. Ohibhs are ready for 
transplant when stems are aUbut pencil size. 

Fertilizer: Good managers can apply up to 100 lbs. /AN (1/3 at planting br 
transplanting) and 50-150 lbs. P2O5 and K2d per acre Ckgs^/Ha.) de- 
pending on the sbil^s P and K status. Usethe band method and place the NPK 
fertilizer 3-4" deep and 2" from the row (2-3" if transplanting). 

insects : Thrips^ leaf miners, cntwbrms, wireworms. 

Diseases : Purple blotch (Alterriaria) , Bbtrytis leaf blight, and downy 

mildew can be cbhtrblled with foliar fungicides; pink foot can be controlled 
:with resistant varieties or using sbil fomlgants like Vapam. 

Hematodes ; Onions are very susceptible to rootknot, sting, and several 
other types of nematodes. 
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Emerging seedlings are very easily damaged by wihdbldwri par- 

tlcles like sand so windbreaks may be needed iii some cases. Maintaining a 
uniforffi moisture content is especially important biice twlbs start iiaturing; 
water should be cut down daring maturation since excess water ericdurages the 
sprouting new roots which hinders caring. 



/ 
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BEANS, green 



BROeeOti: 



CABBAGE : 



CARROT: 



WHEN TO HARVEST VEGETABLES 



Harvest bash beans while the pods will still "snap" and 

before they become lumpy • Bush bean varieties have a harvest 

period of about 2-3: weeks ; pole (vine) varieties have a 6-8 week 
harvest period, and; the pods are picked when large and thick* 

Ready to harvest as' soon as they're 1-1/4-2" in diameter Jabout 
golf ball size). Sugar content increases with age but so does 
toughness. 

Harvest just after the individual flower buds become distinguish- 
able but before the clusters begin to open and turn yellow. Cen^ 
ter head is usually 3-6" across; side shoots continue developing 
after center head is cut and will reach i-3" in diameter. Making 
a slanting cut may help prevent stem roti 

Can be harvested as soon as the head has formed slrici flavor 
doesn't change much with maturity—you'll sacrifice yield though. 
Use a sharp knife and cut close to the head. Heads will some- 
times split during hot weather when large; twist the plant about 
1/4-1/2 turn til you hear some of the roots snap—it '11 slow 
growth and reduce splitting (do it near maturity) . If bacterial 
soft rot is a problem, dip knife and stem of cabbage in a 1% 
solution of household bleach in water (10 c.c. bleach per 
liter). 

Harvest can start when the roots are about 1" in diameter at the 
crown; don't let 'em get more than l-i/2". 



CANTALOUPE (Muskmelon ) i-^ A cbmmdn guide is the ease of melon removal from 
the vine; fully ripe ones (called "full slips") separate easily 
and leave a clean stem cavity; full slips have poor storage life 
except under refrigeration. Half slips are less mature and take 
more pressure to detach (about half of stem next to the melon 
remains attached) and store longer i Both full and half slip 
melons are fully netted and the color has changed from cucumber 
green to mottled green and light yellow. 

CAULIFLOWER ; Titnely harvest is important to prevent ricey or fuzzy curds. 

If weather is warm, heads can mature within 3-5 days after 

blanching (see below) starts but can take up to 2 weeks in cooler 
weathers Mature heads are fully developed, compart, and clear 
white; about 6" is the best size for harvest. Use a large knife 
to cut the heads from the plants and leave one or more sets of 
leaves attached to protect the ciirds; avoid overmature, open 
heads. 



Blanching ; Curd becomes discblored and sometimes off -flavored if ex- 
posed to sunlight; when small ^ they're protected by the inner 
leaves; as curds enlarge^ in most varieties they force the inner 
leaves apart, so blanching is needed. Gather longest leaves to- 
gether over the curd and tie with soft twine; since the plants 
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mature at different rates; you'll need to go through the field 
every 2-3 days to do blanching: using different color twine 
day will aid in maturity detection. Some self-blan ching varie- 
ties are available* 

CHARDj Swiss : Harvest outer leaves first as they reach tender raatarity 
Tblade will be about 6-16" long); new ones will continue 
developing. 



CHINES& CABBAGE ; There are 2 ways to harvest Chinese Cabbage: 

li Harvest when heads are solid and 6-8" across.. Cut with a 
knife at the base of the head and remove any dead* yellowed 
or dirty leaves around the outside. It doesn't store or ship 
as well as regular cabbage; the heads, can be packed loose in 
boxes or first rolled in newspaper. Letting the heads wilt 
before boxing them helps prevent breakage — buyers can recrisp 
them by soaking them for a few minutes. 

2. Harvest the outer leaves as they reach about 6-8" in length; 
new ones will continue developing for many weeks .^^ T^^^ 
also be much higher in vitamin A^^d 
(i.e. compared to the paler leaves inside a head)i 



CHAYOTE ( Cuisquil, Veg 



^Eear): 25-30 days after fruit set. 



COLLARDS ; Twd ways to do it: 

1. Harvest outer leaves when full size but still tender. 

2i ; Harvest the entire plant at once before leaf stemis become 
tough and fibrous. 

jFresh market (slicing) cukes can be picked at any size, but a 
medium size, dark green cuke is best. _ Don't let them reach the 
full yellow ripe stage since it ' 11 reduce total yield. Picking 
should be done every 2-3 days; hold the vine and twist off the 
fruit (pulling may damage vines). 



CUCUMBER: 



EGGPLANT: 



CARLXC: 



Higher totalyields are attained if the fruits are picked before 
reaching full size; they ' re ready anytime after the fruit^is 1/3 
size, with iskiri showing a slick luster; skin should be' fir^ to the 
touch. If the seeds are brown or the skin remains indented after 
being pressed with the thumb, it 's over-ripei Cut off the fruity 
don't pull> leave the calyx (cap) attached to the fruit. Handle 

carefully to avoid bruising. 

1 

Ready to harvest after the tops have died; in rich soil, _ tops may 
heed to be broken over to prevent too much top growth. __ Plants 
are pulled and placed in windows with tops covering bulbs to pre- 
vent sunscald. Curing takes several days arid can be done iridbbrs 
if rainy i 
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LE^UC& : Leaf lettuce is ready as soon as the leaves aire big enough; the 
entire plant can be harvested or you can prolong the harvest (up 
to 2 months or more) by picking the outer leaves as they 
develop. 

MUSTARD : ' Pick outer leaves when 4-6" long; plant will continue producing 
new leaves. 

NEW ZEALAND SPINAeH ; Pinch off about 3" of branch tips with leaves; more 
side shoots will keep appearing. 

OKRA ; Pods aie usually picked 3-5 days after fiowering^en 2-3- long; 

pick pods daily to keep plant producing and to avoid overmatur 
tty. dkra deteriorates rapidly after harvest. 

ONIONS ; Can be harvested either as green bunch or mature balbs; suitable 
for green bunch harvest from the time they're pencil size. As 
mature bulb stage nears, sotae of the tops will fall over at the 
heck. Break over all tops at this time to assure uniform matur- 
ity. In the dry season, th^ can be cured In the fie ld--8 hade 

- the bulbs with the top3~'to7ndnimize sunSci One half to one 
inch of top is usually left on the bulb to prevent disease 
entrance. 

Once way to speed up maturation and get larger bulbs Is to break 
over the tops when the outer leaves turn yellow; 2 weeks later, 
loosen the bulbs by pushing a spading fork beneath them and lift- 
ing slightly; in another 2_weeks, lift them but after they're 
dried; spread out in a warm, airy place for a few days to cure, 
then braid 'em together and hang 'em up. 

PEPPER! Bell peppers are usually picked while still green (before they 

turn yellow or red); they can be harvested for home use when 

quite young, but the fruit will wilt quickly. Cut, don^t tear 
the^frutt from the plant and leave a portion of the stem on the 
fruit. 

P OTATO : dan be harvested at any size but usually best to let them grow to 
full size (until the vines die off), barring market considera- 
tions. The vities should be dead before harvest for 2 reasons: 
(1) So the skins will "•set" (harden); (2) To prevent transfer of 
late blight spores from the vines to the tubers which can cause 
them to rot; vines can be killed by popping or with Grambxdne or 
Reglbhe. Handle carefully to avoid bruising. 

RADISH ; Harvest can start as soon as they reach small acbrti size. Once ^ 
much bigger than 1", they begin to split and get hot and pithy. 
Nbrmal harvest is 3-4 weeks after i planting. Use the tbps as 
greens (much higher in vitamins, minerals). 

SQUASH: Summer varieties like Zucchini and Yellow Crbo^neck are ready 

when the thumb makes an imprint on the skin; winter types are 

ready when the skin resists thumb pressure; cut off the fruits, 
don't twist or pull (avoids vine damage). 
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SWEET PO TATOES : Best way Is to dig up a few and see if they re the si?e 

— want; small fruits have more flavor and are easier to bakej 

large tubers iean larger yields- Yellowing of the lower leaves 



is usually a sigh of apprbachirig maturity i 



TOMATd: 



For canning and pasta, harvest fully ripe; for local markets, 
pick at the hard ripe to pink stage. For distant Shipping, at 
the mature green stage. The longer they can be left on the vin^i 
the higher the quality. Mature greens ripen in. 6-20 days at 70 F 
and don't color faster at higher temperatures; keep out of sun; 
ripen best in dark. 

Mature green test : Cut cross-wise with a sharp knife; _ if the 
seeds give way without being cut, it's mature; fruit also has a 
brbvmish ring at the stem scar after the calyx (cap) is removed, 
and the light green color at the blossom end has turned yellow 
green. 

Hard^ipe stage : ^ nearly ail red or pink but flesh is firm. 



TURNIPS: 



0ver'^4.pe : Fully colored but soft. 
Leaving fruits on the vine won't reduce yields. 

When roots ieach 2 to 2-1/2" in diameter; use the tops as greens; 
they're much higher in vitamins and minerals i 

mXERlffifcaN : Don't harvest immature or won't have good flavor or color; 
here ' s several tests : 

1. "Thump" test : Green ones have a metallic ring; mature dries, 
a muffled sound. 

2. Watch the tendrils (pig .taiis)^on the stem near the fruit; 
the Ist tendril going to the fruit will die (wither) first, 
but don't pick yet; wait til the tendrils on either side of 
the one attached to the fruit die. 

3. Watch bottom of melon where it rests bri the ground; when it 
changes from white to light yellow with little or no green, 
it ' 8 ready. 

4-. The melon will lose its shine arid have a slight cast to It. 
•Leave about 2" of stem attached to the fruit when picking. 
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INTRODUCTION TO INSECTS AND INSECT CONTROL 



I. S OME IMPORTANT FACTS ON INSECTS 



Insect 8 can often be identified by the type of damage they cause: 

i • Chewing and Boring insects 

a. Caterpillars are larvae of moths . They damage plants by feed 
ing on leaves and making holes In them or by boring, Into 
stalks, pods, and maize ears. The cutworm caterpillar Is 
unusual in that It lives In the soil and emerges at night to 
cut off plant stems hear ground level. 



b. Beetles feed oh plant leaves and chew^ hbles in them; some - 
beetles of the weevil family bbte into pods and seeds arid 
deposit eggs iiiside. Certain beetles caii also transinit 
bacterial and virus diseases. 

c. Most beetle larvae like white grubs ^ wirewor m^ and xoatworms 
live in the soil and damage roots and the underground portion 
of the stem by chewing or boring. : A few beetle larvae such as 
those of the Mexican bean beetle and Colorado ^potato beetle i' 
live above ground and feed on leaves. 

!• Sucking Insect i^ 

Aphids, leaf hoppers , stinkbugs, harlequin bugs ^ vhiteflies ^ and 
mltes^have piercing and sucking mouthpaf ts and feed on plant 
sap from leaves, pods^ and stems. They transmit a number of 
plant diseases , especially viruses . Sucking insects do not 
make holes in the leaves but asually cause leaf yellowing * 
curling, or crinkling. 



Insect Life Cycles 

A general understanding of insect life cycles will also help you iden- 
tify insect problems in the field. Beetles and ^iOt4w go through a complete 
metamorphbsis (changes iii form) of 4 stages, while aphids , j-eafchoppers , 
whitef Ile a and dthet sucking insects go through only 3 stages. 

(Adult stage) (larva) 

MOTH ^►EGG ►CATERPILLAR ~ — ►PUPA 

(Does no damage) (Usually feeds on leaves) (Dormant stage; 

turns into a 
moth) 



(Adult stage) ^ _ 

BEETLE ►EGG ►L^VA — ►; PUPA 

(Feeds on (Grubs, wirewbxnns, (Dormant stage; 

leaves, pods) rootworms, etc. Feed turns intb a 

on plants rbbts.) beetle.) 
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(Adult stage) 

APfllDS, LEAFHOPPERSi - 
ST1NKBUGS^_WHITEFLIES , 
OTHER SUCKING INSECTS 



-E66 — — -~--~~-^N™PH 

(Looks like a miniature 
adiilt; sucks sap also; 
turns Into the adult 
stage.) 



II. HOW TO IDEI^IFY INSECTS ANB THEIR DAMAGE 

1. BE OBSERVANT ! Troubleshooting takes practice, but a sharp eye Is 
essential. When walking through a field, closely examine the ^ 
plants for insects or their damage symptoms. Check both sides of 
the leaves since many Insects prefer the undersides of leaves. A 
magnifying glass can be very helpful. 

2. Identifying Insect Damage ;* Very often you* 11 be able to Identify 
Insects by the damage they cause. 

a. Holes In leaves ; Caterpillars, beetles, crickets, snails * and 
slugs; snails ond slugs aren't insects but do attack plant 
foliage (look for slime trails on leaves) . Caterpillars leave 
green or brown sawdust-like excrement. 

b. Wilting : Soil insects like white grubs arid wl reforms if root 
feedlrig or tunneling of the unaergrouhd portion of the stem has 
been serious; ^t&a borers . Remember that wilting can be caused 
}sy other factors too; dry soil j very hig fe temperatures , root 
rots , ^bactierial and fungal wilts ^ arid riBmatodes . 

(1) Dig up the affected plants and chedc the root system arid 
underground portion of the stem for insect and disease 
damage; lb6k for soil insects. 

(2) Slit the $tem lengthwise with a pocket knife and check for 
borers or rotted tissue. 

c. Leaf curling, crinkling, or y ^llo^ng ; Sucking irisects^ espe- 
cially apliids , leaf hoppers , and mttes^ Viruses and soge nutr^l^- 
ent deflclericefr also produce these symptoms. Nematodes arid 
poor drainage cause yellowing tooi 

3. Identifying Irisecte ; Spend tiiejdtti locally experiericed extension 
workers iri the field and have them point out the prevalerit crop 
insect pests (and beneficial predator Insects) iri your work areai 
Seek but host country or regional Insect guides such as extension 
Inilletiris. The publications listed below are also very useful; 

Insect P^»^«, a Golden Guide, Gep^ Pichter, Golden PSess, !^^^^^ 
Available from Depti M, Western Publishirig Co., 1220 Mound Ave*, 



* Refer also to the 
158-162. 



trbubleshbotirig guide to coisnon crop problems on pp. 
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Racine Wisconsin, UiSiAi 53404i $1*95 plus postage, A good gen- 
eral guide that includes msay insects with their scientific and 
coiiunon^ names • 

Agricultural Pests of the Tropics ahd_Their Control ^ D. Hill^ 
Cambridge University Press, Lohdoh^ 1975. 

Field Problems of Beans in Latin America , CIAT, Apdb* Aereo 6713, 
\ Calii COLOMBIA. $5.50 plus postage. 

III. THE USE OF SCIENTIFIC N^S FOR. INSECTS 

Each insect is known by many diffeierit local names throughout the 
world, which can make proper ideritificatibn confusing. Fortunately, ail in- 
sects (as well as plants i animals, and diseases) are assigned, standardized 
scientific names derived from Latin. 

Example : The corn earworm has been given the scieiitific names of 

Heliothis zen . The first word of the two part name refers 
to the insect's ^^enua and the second part of its species . 

Host country agrdnomists and extension workers may often refer to insects 
using their genus such as "heliothis". Farmers will usually use local names 
for insects. Since this genus-species is being continually revised, an in- 
sect may have mDre than one commonly used scientific name; for example ^ the 
fall armyworm has had its scientific name changed from Laphygma f rugiperda 
to Spodoptera ^frogiperda^ When referring to several insects of different 
species that are all within the same gehus^ publications will often place 
the abbreviation "sppi" aifter the genus. Thus^ Heliothis spp . refers to 
several types of heliothis caterpillars. 

IV. METHODS OF INSECT CONTROL AND THEIR EFFEC TIVENESS 

Let's compare the effectiveness of nbri-chemical , chemic al , and inte- 
grated insect control methods: 

NON-CHEMICAL METHODS . 

Natu^ral ^^alance 

Many natural controls act to keep insects in balance: 

_ _ J _ _ " _ _ 

Weather factors like temperature and rainfall can restrict the dis- 
tribution of an insect species; for example^ mites and leaf hoppers 
are usually more prevalent under dry cohditibhs. 

Geographic barriers like large bodies of water, mbuhtaihs, arid 
deserts can also limit insect distribution. 

Frogs, toads, lizards ^ mbles^ and birds are some of the many 
animals that feed largely on insects. 

Beneficial predator insects like lad^ bugs feed on aphids, while 
others like the bracbriid wasp arid tachinid fly lay eggs on or 



1 . 

2. 
3. 
4. 
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certain pests^ which are killed by the developing larvae; Some 

predator insects like praying mantis also eat beneficial insects as 
weii, however i 

5. insects are also attacked by viruses, fungi, and bacteria which . 
help keep populations down. 

As agricultural activities have increased, mat^ of these natural 
balances have been upset and can no longer be relied upon to keep harmful 
insects under control. Monoculture and the existence of vast areas under, 
cropping have led to marked increases in a number of insect pests. Many of 
the traditional crop varieties^ despite their lower productivity, have bet- 
ter insect resistance than some of the improved varieties. Indiscriminate 
use of pesticides has also resulted iri an actual buildup of harmful insects 
in some cases. ^ 

Biological Control f 

Biological control is 'the purposeful ihtroductioh of predators , para- 
sites,, or diseases to combat a harmful insect species. About 120 different 
insects have been partially or completely controlled by thismethbd in vari- 
ous parts of the world. Microbial insecticides such as Bacilli^ ^huringien 
sis (effective against a few types of caterpillars) are now coTiimdrily used by 
farmers and gardeners in many areas. Unfortunately, biological control mea- 
sures are presently effective against a very small pdrtidri of harmful insect 



species. 

Cult^ 



Cultural controls such as crop rotation , Int ercropping , burying crop ^ 
residues , tian g the crop calendar to avoid certain insects, and controllings 
j y eeds and ^iFural vegetation that harbor insects are all effective control 
methods for some insects. In most cases, however , cultural controls need to 
be supplemented by other methods. 

Varietal Resistance 

Crop varietiea^tf^ry considerably in their resistance to cert^j.t^^- 
sects. For example, maize varieties whose ears have long, tight husks show 
good resistance to earwdrms and weevils; CIAT found that some bean varieties 
were relatively unaffected by leafhopper damage during the wet season, while 
others suffered yield losses up to 46%. Screening for insect resistance is 
an important part of crop breeding programs. 

"Organic" Cdnt^^^>l& \ 

"Organic" control refers to noS-^chemical methods in general, including 

the application of homemade "natural" sprays made from garlic, pepper, 

driidns, soap, salt, etc., and. the| use of materials like beer to kill slugs 
and wood ashes to deter cutworms ^nd other insects. Sdtfie df these "alterna- 
tive" insecticides are slightly to fairiy effective dn small areas like home 
gardens and where insect populations are relatively low. They are seldom 
feasible or effective on larger plots:, especially uiider tropical conditions 
that favor insect buildups • \ 
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CHEMICAL CONTROL 



Chemical control refers to the use of comiherical insecticides iti the 
form of sprays, dust^^ granules ^ baits^ fumlgahts» and seed treatments. 
While some of these insecticides like Bacillus thuririgierisis, rbtehbhe^ and 
pyrethrih are naturally dejpived^ most are synthetic organic compounds that 
have been developed through research. 

Advantages of Insecticides 

1. Rapid action. ' i 

2. They are the btily practical tiieans of control once an insect reaches 
the ecbribmic threshpld of dcuoage bti a commercial size plot i 

3. Insecticides are available in a wide range of properties, species 
effectiveness, and application methods. 



4. They are relatively Inexpensive, and their proper usage can often 
return $4-$5 for every $i speat. 

Disadvantages of Inse ct tcldes 

1. Insect- resistance to pesticides is a growing problem. In 1961 ^ 
about 60-70 species had developed resistance to certain products ^ 
and the noraber had increased to around 200 by the mid-1970's. 

2. Outbreaks of secondary pests ; Few insecticides kill all tyjpes of 
insects, and some actually promote the increase of certain pests. 
For example, continual use of Sevlh (carbaryl) in the same field 
may Increase problems with some types bf aphids which it doesn't 
control well. 

3. Damage to non-target species such as beneficial predators, bee<?, 
and wildlife. 

4 . Residue hazards : _ Some chlbrihated hydrbcarbbn compounds like lUKT , 
Aldrin ^ Endrin^ Dieldrih ^ and Hept^cfelo^ are highly persistant in 
the ehvlrbnmeht and may accumulate in the fatty tissues bf wild- 
life^ livestock, and humans. It's important to realize that 
bther insecticides are broken down into harmless compounds fairly 
rapidly. 

5. TTTimediate- toxicity : Some insecticides are extremely toxic in small 
amounts to homans and antmaisi Again, it's Important to realize 
that insecticides vary greatly Iji their toxicity. 



-Statua ot Insecticide Use 



At the present time and for the Immadlate future ^ ihsectdcide usage 
will often be an essential part of any package of Improved practices for the 
reference crops i For this reason, we ur^e all ag field workers to learn the 
basic principles safe and effective Insecticide applicatlbh . Even thbiigh 
ybu may ^e^personaliy opposed to these chemicals, you should realize that 
farmers throughout the LDC's are aslng them, often In ah unsafe and ihdis- 
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criminate raahner* Most of these cduhtries have few, if any, pesticide regu- 
lations or restrictions oh enyirdrimeritally harmfully products like Aldrih or 
highly toxic ones like Parathioh, By iristruciting farmers in safety precau- 
tions and in the appropriate choice and use of insecticides, the incidence 
of human poisoning arid possible erivirdnmental damage can be greatly re- 
duced • 

INTEGRATED PEST CONTROL 

The disadvantages of total reliance oh ihsectlcldes have giyeri rise to 
integra ted pest ^cdatrro^l^ or pest management w hich ihvblves the Judicious use 
of thes^^chemicals based on the following guidelines and principles: 

1 . The development and use of cultural ahd other hbh-chemical control, 
methods to avoid or reduce insect problems i , 

2. (Ecdndtnlc Threshold^ Determihihg crop tolerance to pest damage 
based on the principj.e that complete freedom from pests is selddm 
necessary for high yields. Nearly all plarits cari tdleratea sur- 
prising amount of leaf loss before yields are seriously affected. 

3 . Xhe^^ppropriate timing arid frequehcy of treatmeritfr to replace rou- 
tine, preventative spraying. Treatmerits ar6 riot initiated before 
the particular insect has reached the ecoridmic damage threshold 
which will vary considerably with the species. ^Lnlsect scouting and 
population counts are ari esjseritial part of thiis systems 

The advent of iritegrated pest . cdritrol dates back to the early 1970'si 
and much of th^ efforts have been directed at cotton where insecticides fre- 
quently account for up to 80% df total prdductlon costs. Some remarkable 
successes have beeri achieved with other other crops as well. In terms of 
the reference crops, iritegrated pest control is still in the very early 
stage, esspecially iri the LDC's. 



) 
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CU TWORMS^ : Place a collar made of cardboard or a paper cup arbutid the stem 
so that it extends from about 2 cm below the soil surface to about 5 cm 
above ground. Don't place the collar deeper or you may restrict the root 
system of the transplant. Wrapping the stem with several layers of news- 
paper or a couple layers ^f tin foil works great -too. So do small juice 
cans or beer cans cut down to the right size. 

SLUGS & SNAIfcS ; ^tale beer (or water and yeast)^ placed in shallow pans in 

the garden is very effective at attracting and drowning the critters. • 

However, if the container is placed oh top of the mulch, slugs are unlikely 
to reach it. Other remedies are: 

1. Place a wide board oh the 'ground ih the late afternoon. By next 
morning, lots of slugs ahd shails can be found under it; crush 
them. 

2i Sprinkling coarse sahd^ wood ashes, lime, or diatomaceous earth 
arbuhd the plants' base will repel them. (Caution: too much lime 
may raise the p^ too much. ) 

3. If using mulch^ keep it several inches away from^the plant rows; 
slugs like to hide and feed under iti 

4, Keep the field clean of weeds and debris* 

ANTS; Pourihg bbllihg water over nests is viry effective for fire ants. 
Steamed bone meal supposedly repels ants (don't try making your own bone 
meal but of old cattle bones; they can harbor dahgerous anthrax disease). 



NEMATODES 

1^ Crop rotgtion; Sometimes difficult or impractical ^Ince nSist typea 
of nematodes have many crop hosts (see section oh hematbdes later 
on in this tech reference package). , _ 

2, Resistant crop varieties ; Varieties of a crbp.will vary in their 
resistance, and some (i.e. Rbma.VFN ahd Better Boy VFN tomatoes, 
Nemagold sweet potatoes, and others) are good enough to rate the 
name "nematode resistant variety". Cheqk but what's available in 
your host country. . 

3. Plowing up roots bf hematode infested crops right rfter harvest 
vd.ll expose them tb suhlight and drying, which will kill many of 
the nematodes; however ^ mahy are likely to be left tn the soil 
itself. ' > 

4i Flooding ; One mbhth of flbbding followed by a month of drying and a 
further month of f Ibbdihg will greatly reduce nematode problems but 
is seldom practical. ■ - 
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(^piints^ Many brgarili garden boSki suggest^ihterplant- 
dB among susceptible crops to control nematodes. 



Ing fflarigoxos among suaueH'--^"-^? ^"^f" — --"z-r^ ; ^u>.4-^ 

tutt at^ly re Tearch has shown that raarigoid species. vary xn th^lr 
tt^mftoS' f ighting, ability. «hlch ls>iso lifted mainly to certain 
' types of nematodes (root knot, root lesion). Furthermore, ^ 
toles aren't killed by marigolds bat only repelled or starved oat; 
this means that Ihte^^lantlng marigolds among susceptible crops 
isn't effective, since the nematodes still have a food source. You 
would need to plant marigolds solidly and exclusively for a few 
months. (See p. 270) 

Two legume g^een^manure or cover crops > G«>talar±a ipec_ijbilis 
'(showy crot^larla or rattiebox) and Indigaf^ra^rja£a (hairy_ 
' . indilo) can reduce populations of most types of nematodes. Showy 
crotalaria is poisonous to livestock. 

6. Good soil f e^fe41l4:y and ht^h organic mat^^a^O^els help somewhat. 

7. Sugar; 8 kg of sugar/sq. meter worked into the top 15 cm of soil 
irtaid to Control root knot nematodes; this may be worth a try if 

1 ■ ybu'r^ in a low cost sugar area. 

e0€KRdACHES : lb. bori^ctd crystals mixed ^ith 1 can °J -"^^^^f ^ 

TSTthlck- sugary ^-^^ P^^^^J^==\rU Jfep f 

pieces of ttafoil and use one per room. Wil4 Keep a year 
tion. Results vary from mediocire to fairly good. 

BtRDS- Soaking large seeds like maize in turpentine befbre planting may be 
f-fi; r'peliSt to^seed eating birds. An effective method ^or^^S^^ 
LIa^I^ aid larger plots Is conninubuS ^trinR flagging which uses cloth or 
ilStlc steamers 5-6 cm wide and 50-60 cm long. The "streamers are attached 
at l\5 n.rter intervals , to ktrlng.^Wine which is strung along h.avy stakes at 
least 1.2 m tall wl^ch are"*spaced about -.15 m apart. 

ANOTHER CUTw6rM REMEDY : ' Tie wild or cultivated onion stems around the stems 
of susceptible plants at the soil surface. 

CORN EARWORtt : Inject 1/4 of a.medifine dropper's worth of "ni-eral oil into 
the tip of ea ch com ear; begin as SOOrt as silks appear and repeat every 
■days until silks begin tb brown. 
HSJH3^ICK£Ne ; Very feasible fbr small areas and larger insects like beetles 
and caterpillars. 

JN IERPfcANTING HARLIC AND^NIONa among other ^^°Pj>°/^?f 

pooTto sometimes fair control o f some insects, but don t rely on it under 

high insect pressure. . 

BPMP-.F TF.TAL PREDATOR INSECTS : tady bugs, lacewing "^^^^^^ ^^^^ 

im^d wasps, P-yi-f ^^If ,?-,^°^f,r Trylnr-'intrSSlhS 
naturally, they can make a big contribution, irying ,. ., 

seldom effective, sinCe they tend to disperse. 
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MOLOGICAL INSECTICID&S 



1. Bacillus thrulhgtehsls (Dlpei» Thuriclde, Biotrol):' Made from a 
natural bacteria that kills many types of . caterpillars such^aa 
cabbageworms 9 earworms, armyworms, and hornworms. Nbn^tbxic to 

humans and animals^; Slow acting — insects don't die ISnediately 

but stop feeding within a few hours; apply while they're still 
young for best results i • 

2. Bacillus popillae; Causes mill^ spore disease in Japanese beetle 
grtibs atid some othaf beetle grubs when applied to the soil* 



HOMEMADE 



All of them except* nicotine spray (which isn't really "brgahic") will 
only repel soiae types of insects to varying degrees and may ,heed daily 
application; . 



Bug^Jutce Spray : You need a strong stomach for this dhe^ arid it's of fickle 
ef fectivenessi Collect up to half a cup bf a bad guy irisect like cabbage 
ioopersj. stinkbugs, etc. Add 2 cups bf water ^ place in a blender , and whiz 
jLt up. Organic Gardening says this sblutibn can be diluted up to 1:25,000 
but that sounds like a misprint! Try it 1:5 br 1:10 for starters. Use it 
within an hour or two or freeze it to prevent possible contamination by 
Salmonella bacteria (food poisoning).. Clean your blender well. In some 
cases, bog juice actually attracts insects; cutworm juice is ktaown to 
attract cutworms. Some success has been repprted with aphids^ cabbage 
loopers, and stlnkbugs plus a few more. Don't use flies, ticks, fleas, or 
mbsquitbs since they may harbor diseases or parasites. 

Plant Juice Spray : Find a ribn-pbisdribus weed or plant leaf anbothered by 
Insects^ choose smobth leaf plants, not hairy ones, and then dilute no more 
than 5 fbld >vith water. Wbrmwdod is said to kill slugs, crickets, and 
aphlds. / . : 

Hot Pepper Spriy : Grind hot pepper pods and mix with ^ equal amount of 
water. Add a little soap powder. Try it at a 1:20-1^30 dilution with 
water. Be sure to strain it well before putting it ±a the sprayer tank. 

^ _ _ 

Garlic^Pepper-Soap L>pray : 4 crushed garlic cloves, /4 table spbbns hbt_ pep- 
per, brie cake of strong soap, one cup of hot watery' Strain and dissblve in 
2-4 gallons warm waters Use as a general purpose spray. Results are vari- 
able o / 

citrus and Banana Peel Spray : Let banana and citrus, peels soak iri a pail 
for several daysi Spray the mixture on plants and place the sperit peels at 
their base^ 

Milk Spray ; Using milk full strength is deadly to mariy bugs but what a 

waste of protein! By the way,^ It's been shbwfi that dipping orie's hands 

periodically in milk or a powdered mllk sblutibri wheri transplanting tOTaatoes 
can significantly cut down the spread bf mosSic virus by contact from plant 
to plant. 
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Salt Spray : A tablespoon in 2 gallons of water supposedly gives fair to 
good control of cabbage worms; 2 tablespbons/gallbh supposedly controls 
spider mites but test a plant or two for leaf burn first with the spray. 



Molasses spray ; biiuted 1:5(3 with water and used as a general purpose 
spray i Sounds doubtful; 



Vegetable oil ; Apply with a sprayer; may kill insects by plugging up their 
pores* ^ 

Soap spray : For soft bodied insects like aphids^ thrips* whiteflies, mitesi 
but hot leafhbppers. Vegetable or plant derived soaps are better for this 
than petroleum derived ones. 

Nicotihe Extract : For sucking insects like aphid s^ leafhbppers, whiteflies, 
thripSi and spider mites along with many other non-suckers. Most effective 
during warm weather. Soak 1-2 cheap shredded cigars bverhite in 1 gallon 
water, Straih and add one teaspoon of hbusehbld detergetit. CATOIQN : 
Nicotine is pdisbh^S::tj)„huinahs^ aiiimals; it can be absorbed through the 
skin in harmful amounts. It can alsb spread tbbaccb mbsaic virus to 
tomatoes^ peppers ^ eggplant ^ and pbtatbes. 



MISCELLANEOUS 



Flow ; Sprinkle on cabbage plants in early morning when dew is beavy. 
Supposedly controls cabbageworms and their moths by sticking to them and 
then hafdeiilng as it dries out. 



May repel some types of insects cf sprinkled oh plants; if 



spread in a ring jiround plants and moistened, they may repel cutworms < 
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USING emme^ insecticides 



Beforfe using any insecticide^ be siire ybii've read over and understood 
the Safety iSuidelines on pp. 227-228. ; 



I. SOME IMPORTANT FACTS ON INSECTICIDES 



Pesticide Tenaindldgy 

Pesticide : A general term referring to chemicals that conr.rr)! .-:rop insects, 
weeds ^ diseases^ and hematbdes. 

Mltlclde (acarlclde) : A pesticide that kills ^ites^; mites are nrore related 
to spiders than insects and hot all insecticides will kill therai Some pest- 
icides like dicbfbl (Keltharie) cbntrdl only mites, while others like Diazi- 
non (Basudin) and Malathibri kill mites and other insects- Sevin (carbaryl) 
won't control mites. 

Nematbcide ;_ A pesticide that kills nematodes (see p. 268) i A few insecti- 
cides like Furadah arid Mdcap will also control necaatodes, but most will not. 
Some riematbcides like Nemagdn control only nematodes, while others like, 
VAPAMi Basamid, and methyl bromide are general soil sterilarits that kill iri- 
sects^ weeds, fungus, and bacteria as. well i 



How Insectic ide s Kill Insects 

Nearly all modern insecticides are contact pbisbns that kill insects by 

being absorbed through their bodies. Contact poisons act as stomach pdlsbnfr 
if eaten by insects i 

Systemic vs^ Non-Systemic Insecticides ^ ; 

Most insecticides are non-systemic and are riot absbirbed iritb the plant. 
Systemic insecticides are absorbed iritb the plarit sap, arid most are trans- 
located (transported) thrbughbut the plarit. Most systemic insecticides like 
Metasystox , Dimethoate (Rbgbr, Perf ekthibri) ^ arid Laririate are sprayed on 
plant foliage. Others like Furadan^ Thimet ^ arid Di-syst^m are applied to 
the soil in a band along the crop rbw where they are absorbed by the plant 
roots and then translocated tb the stems arid leaves. Some of these soil 
applied systemics will also cbritrbl certairi sbil irisects. 

When choosing betweeri a systemic arid ribri-systemic insecticide, you 
should consider the fbllbwirig: 

1. Systemic, irisecticides are especially effective against sucking in- 
sects like aphids^ leaf hoppers, stinkbugs, and thrips since these 
feed bri the plarit sap. However, many non-systemic contact insecti-- 
cides will also control sucking insects adequately^ 
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2i Most systemics aire less effective against caterp illars arid beetles 
bat may give good cbritrbl of some stem bbrera » 

* 

3. Foliar applied systemics may remain in the plarit for up to 3 weeks; 
Soil applied systemics may provide control for up to 6 weeks i How- 
ever, this also means that they must riot be applied close enough to 
harvest time to cause residue prbblema * 

4; Most systemics will hbt harm beneficial irisects . 

5i Foliar applied systemics are riot brbkeri down by sunlight or washed 
off the leaves by rairifall as with ribri-systeinics. 

6. Since they are trarislbcated * systemics don' t require uniform spray 
coverage when they are applied to the leaves. New growth bccaring 
after applicatibri is also protected; 

7. Some systemics like Thimet, Di-syston, and Systox are highly toxic 
both orally and dermaliy. ' However, the same is also true with sbme 
ribri-systeniics like Parathlon and Endrin. See pp^ 251-257. 

Types bf Pesticide FQ rinulatl ^a& 

Mbst insecticides are available in several types of fdrmulatibris: 

1. WETTABLE POWDERS .^OLPBtE POWDERS: These range in strerigth from 
25-95% active ingredient and are meant to be diluted with water ^anA 
applied with a sprayer s Wettable powders are bfteri abbreviated as 
"WP" or "W*'; for ex^ple, Sevin 50 W is a wettable powder contain- 
ing 50% pure Sevin by weight. Once mixed with water* wettable 
powders require periodic Agitation (shaking or stirring) to keep 
them from settling to the bottom. Sbluble pbwdere ("SP") ^re 
completely soluble and do ribt require agitation. 

2. F:^^gLSIFlABtE eONGENTRATES ("EC" or "E"ivare high strerigth liquid 
formulations. Like wettable powders^ EC^s are inearit to be dilated 
with water and applied with a sprayer . They contain about 20-75% 
active ingredient (pure chemical). 

\ ' 

Labeling Systems for EC's : Iri cburitries us|'rig pounds arid gallons, 
a label that reads "Malathion 5 E"_would refer to a liquid formula- 
tion of malathion that contains 5 lbs, active >irigredient per ^gai- 

Ion. Where liters arid grams are used, EC*s are often labeled in 

terms of grams of active irigredierit per liter; |qr example, Tamarbn 
600 is a liquid fbrmulatibri of Tafflaron containing 600 grams bf 
active irigredierit per liter . 

3. DUSTS ("P") : Urilike WP*s and EC* 8, dusts are low strength fbrmula-- 
tibns (about 1-5% active ingredient) and are meant to be applied 
without dilutibri by a duster . Dusts are usually more expensive 
than WP's br EC's due to higher transport costs per unit of active 
irigredierit; however, if dusts are blended within the cburitry^ they 
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may be competitive cdst-wli?^ and are especially suited to situa- 
tibtis where a farmer has difficulty tranporting water to his field i 
They do not stick to the leaves as w^ii as sprays and are more 
easily washed off by rainfall; retention is improved if they -aire 
applied while the leaves have dew on them. _ Dusts pose inore pf_ ah 
inhalation hazard than sprays. Th^ should never be mixed with 
water. 

4. GRANULES ("G") ; Like dusts ^ granules are Ibw-streng^ fomulations 
meant to be applied without dilution. They're especialiy well 
suited for soil applications and for placement in the leaf who rls 
of maize and sorghum to_cor±rol arn^^brnis. Granules Mn't be 
effectively applied, to leaves ^ because they roll off i Furadan 3G 
is a granular f brmulatibh that contains 3Z pure Furadan. 

5. BAITS are usually the mbst effective -"formulation for controlling 

cutwbrms ^ crickets slugs ^ arid s nails . Most contain sbont 3-5Z 

active ingredient Mxed with a carrier like sawdust, bran or <St>m 
meal; usually an attractant like molasses is also addedw Commer** 
cial baits may be available in your country, but it*s usually 
cheaper to make them up bh the farm. 

6. FUMIGANTS are available as pellets, granules, liquids, smd gasses 
whbse fumes kill pests. They are used to kill insects in stored 
grain br applied to the soil to kill insects, nematodes^ and other 
pests. 

Chemical Class e s of In s ectic ides^ 

Most manufactured insecticides fail into 3 main cheodLcal classes or 



1. ^HLORXH^ED HTORQCARBQN& (Grganochiorines) : Most of the insecti- 
cides in this group such as DDT, Endrin , Aldrih , Chlordahe ^ arid 
Heptachlor have long residue lives and have caused ehvironmerital 
problems i However, other members like Methbxychlbr^ are readily 
biodegradable i Toxicity to humans and animals varies greatly with 
in this group (S^ee pp. 251-257.) 

2. ORGANIC PHOSPHATES (Orgaribphbsphates) :_ OP Vs such as Malathion , 
Dtpterex (Crichlbrf on) , Dlazihbh ^ and Parathloh have much shorter 
residue lives than most of the CH*8. Their toxicity to humans and 
animals varies greatly. Some like Parathloh ^ TEPP » AND Thitnet are 
highly dang^rbtis , while others like Halathlbh ^ Gardbria i and 
Actelllc are among the safest chemical insecticides available. 

3i GAfa^iATES ; Relatively few chemical Insecticides belong to this 
group and they tend to be of moderate tb low .toxicity fbr hiimaris 
and animals. However, a -few like Furadan and Larihate (methemyl). 
have high oral toxicities. Sevin (carbaryl) and Baygbn ( prbpoxur ) 
are probably the best known carbamate insecticides. The residual 
life of the carbamate grbujp varies frbm short tb iioderate. 



groups: 



Hi iNSEetlCIDE SAFETY GUIDELINES 

i- iffi^ AND FOLLOW LABEL INSTRUCXiONi: If the label/ is vague^ try ahd 
obtain a descriptive pamphlet. Ndt all insecticides can be applied 
to all crops; inappropriate use can damage plants or result 4n un- 
desirable residues. The label should state the minimum allowable 
interval between application and harvest. > 

2. Never buy insecticides that cdine in unlabeled bottles or bags; ypu 
iay not be buying what you think. This is a serious problem in the 
LDC^s' where small farmers often purchase insecticides in Goke 
bottles, etc. 

3. When working with farmers, especially those using biakpick spM^ 
instead of tractor sprayers, _NEVER use or recommend those insecti- 
cides in toxicity Clasa 1. Their safe use requires extraordinary 
precautions and safety devices (gloves, special respirators, pro- 
tective clothing, etc.). Whenever possible, avoid using Class 2 
products. Unfortunately, extension pamphlets in many LDC s com- 
monly recommend Class 1 and Class 2 products^* 

4i if using Class 2 insecticides, wear rubber gloves and a suitable 

respirator (good ones cost $15-$25), as well as long pants andlpng 
sleeve shirt; wear rubber boots if using a backpack sprayer. This 
clothing should be washed separately from other garments. 

5. Don't handle plants within 5 days after treatment with a Class 1 

insecticide or With Gusathidn (Guthion), Don't handle plants with- 
in one day of using methyl parathion; 

6* Class 1 and 2 insecticides are likely to be especially cdmmbh in 
tobacco and cotton growing areas. 

7. Don't smoke or eat while applying pesticides; wash up well after- 
wards. 

S. Repair all leaking hoses and connections before using a sprayer. 

9. Prepare insecticide solutions in a ^mTL^genti lated place, prefer- 
ably outdoors . 

lb. Clever-spray or dust oh very windy ^ay s or a gainst a breeze. 

11; Hottfy beekeepers the day before spraying. 

12; Insecticide pbisbhihg hazards increase in ^hot^w eather • 

13. Store iSsectlcides out of reach of children and mrayfSoi food and 
living quarters. Store them in their original labeled containers 
which should be tightly sealed. 



* Refer to toxicity table oh pp. 251-257. 
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14. Leftover spray mixtures shbiiid be poured into a hole dug in J:he 
ground well away from streams atid wells. ; ^ 

15. Don't cant^mi nate streams or other water sou rcea with insecticides 
either during application or when cleaning equipment. 

16. Make sure insecticide containers .are never put to other use . 
Burn sacks and plastic containers (don't breatlK the smokej: punch 
holes in metal ones and biiry them. 

17. Make atire^ that farmers sre well Ewgre of safety precautions^ It ' s 
important that they understand that insecticides vary greatly in 
their toxicity, but that ail are dangerous. 

18. Make sure that you and your client farmers are familiar with the 
symptdxns of insecticide poisoning and the first aid procedures 
girveir^ below. - — 1:——^ = 

19. Observe the minimum application to harvest interval for the partic- 
ular insecticide and crop involved. (See table on p.i 231^5 

A Special Note on ALDRIN, ENDRIN, DDT, HEFTACE B Ld R, ^nd Cffi^RMNE ; 

Use of these chlorinated hydrdcarbbn insecticides has been severely re^ 
stricted or banned in the U.S. arid several other countries due to their per- 
sistence in the ehvirohmenti^ fish kill, and accuniulation in the body fat of 
humans and animals. Few LDC's have enacted pesticide regulations, so expect 
to see these freely marketed. 

What about Fuhgicidea? ; Except for mercury based fungicides used for seed 
treatment like Agallol* Semesafe, and Ceresan , fungicides pose reiattveiy 
little hazard to health. Their oral toxicity ±s comparatively tow, and 
there is little danger of dermal absorption. Sone may cause allergies in 
sensitive people through skin contact and can be eye irritants as well. 

What about Herbicides? ; PARAQUAT (Gramdxohe) has an unusually hl^_orai_ 
toxicity and even a small amount can be fatal. Give clay or activated char- 
coal (mixed with water) orally immediately to deactivate the poisoni 

RELATIVE TOXICIT Y RATINGS FOR INSECTICIDES 

Insecticides vary greatly in their relative toxicity to humans which is 

measured in terms of ah tD5o rating (LD - lethal dosage), the LDSO 

ratlr^^ indicates the amount of 100% strength chemical (i.e. active ingredi- 
ent) heeded to kill 50% of the test animals (usually rats or rabbits). Both 
, oral and dermal (skin absbrptibh) ratings are determined. 

Before using any insecticidei you should be aware of its particular 
tD5Q ratings Ratings for most Insecticides can be found in the toxicity 
tables oh pp. 251-257 « 



ill. SYMPTOMS OF INSECTICIDE POISONING 

Organic Phosphates S Carbamates (Parathibh, Malathibh, Sevin, etc.) 
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Both groups affect inaiiaiialB by inhibiting the b^y's production of tte 
enzyme chollneeterase which regulates the invoiuntary nervous system 
(breathing, urinary and bowel control, and nsiscle noveiwnts)* 

Initial Symptoms ; Dizziness, Jieadache9,_naufleap vomiting the 
chest, exceBssive sweating. These are followed or accompanied by blurring 
of vision^ diarrhea^ watering of the eyes, exc«sive salivation ^ muscle 
twitching^ and mental confusion. Tiny (pinpoint) pupils are another sign. 

Late Symptoms ; Fluid In chest, convuisibni, coma, loss of urinary or bowel 
control, loss of breathing. 

NOTE; Repeated exposure to these organic phosphate and carbamate Itisectl- 

Ttdea may increase susceptibility to polsonliig by graduaiiy lowering^the 

body's cholines terase level without producing symptoms . This is a temporary 
condition. Commercial Insecticide applicators In the U.Si usually have 
their cholines terase levels routinely monitored. 

Symptomg-of ehl6rinated Hydrbcarbbri Pdl8ohlng-(Al d rin. Endrin> Chlordane, 
Dleldr lft , etc;) 

Apprehension, dizziness^ hyper-exclt ability , headache , fatigue , and 
convulsions. Oral ingestion may cause convulsions and tremors as the first 
symptoms . 



IV. FIRST 4lb MEASURES 

In severe poisoning, breathing may stop trfitgh makes mouth to mouth 
resuscitation tfie first prlbrlty; use full CPR If the heart has 
stopped. 

2. If the insecticide has been swallowed, and the patient has not 
vomited, induce vbmltlhg by giving a tablespoon of salt dissolved 

in half a glass bf warm water? an emetic like Emests (syrup of 

Ipecac) may be more effective. This should be followed by 30 graM 
(1 oz.) of activated charcbal dissolved In waiter to help absorb the 
remaining insecticide frcxn the gut.* 

3. j3et the patient to a doctor as soon as possible. Bring along tl« 
insecticide label. 

4. in the meantime, make the patient lie down and keep warm^ 

5. If excessive amounts are spilled bh the skift (espectaliy in the 
concentrate form)^ immediately remove clothing and bathe tte skin 
in generous amounts of water and sbap. 

6. If the eyeg have been cbntaminated by dusts and sprays, flush them 
immediately for at least 5 minutes with copious amounts of water; 
insecticide absorption through the eyes is very rapid. 



* Activated charcoal is made by heating charcoal to drive off its absorbed 
gas ses • 
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WHAT ABOUT ANTIDOTES? v\ 



Whenever possible^ ahtidbtes should be given only under nedical super- 

vtston. Tbo much or too little can be fatal. If the patient is uncbxiscibiis 
or vof&ltingy antidotes need to be injected* 



Atropine (itrbpihe sulfate) is the ^heral antidote ^ especially in the 
early stages > Piazepam (an anti--cbnvul8ant) is bfteii us^d albng with atro- 
pine. 2-PAM_ (2-i^ridihe aldbxinie methibdide) is used in the advanced stages 
bf brgahic phbsphate pbisbhihg where atropine becomes ineffective. 

At^ropine Dbsage ; l^ually 2 tablets (1/lOOth grain each) are given immedi- 
ately» fbllbw^ by additional dosages at hourly intervals until the .pupils 
bf the eyes dilate (enlarge), tb 0.3 grains per day C30 tablets) may be 
given to cbhtrbl respiratory symptbms if heeded., CAUTION! : Atropine may 
give only temporary relief of what may prove to be a serious case of poi^bh-- 
ihg; if treatment is halted tbb sbbh, symptoms may reappear. DO NOT TAKE 
ATROPINE AS A PREVENTATIVE! 

Ahtidbtes fbr Carbamate Insecticides 

Use gtrbpihe as above. DO NOT USE 2-PAM_fbr carbamate pbisbning. 
Diazepam (ah khti^cbhvulsaht) is bfteh used albtig with atrbpihe. 

Ahtidbtes fbr Chlorinated Hydrbcarbbh Insecticides 

Diazepam br pheh bba rbi t b 1 are bfteh ua&d to cbhtrbl cbuvulsibhs. 



WARNING ; Do not treat lightly %rtiat appears to be bhly a mild case bf poi- 
soning. Always seek medical attentibn» especially when ahtidbtes 
have already been used-^they may weat bff and bring on a rebccur- 
rence of symptoms. 

BEE POISONING HAZAi^ OF PESTteHlES 



Most bee pbisbning occurs when insecticides are applied during the 
crop's flowering period. Spray drift is another hazards Avoid bee kili 
by: 

1. Not applying insecticides toxic to bees When crops are flowerings 

2. Not dumping unused quantities of dusts br sprays where they might 
become a bee hazard; bees will sometimes collect any type of fine 
dust when pollen is scarce. 

3. Using insecticides of relatively Ibw toxicity and residual effect 
for beest 

4i Plugging up or covering the hive entrances the night befbre spray-- 

ing and then reopening them once the residual effect: is over* 



CHART 



MINIM13M APPtieAflON TILL HARVEST INTERVALS FOR SOME 

eoFQiaN iNSBCTicites 



Minimum Appiicatlba til Harve st Int e rvals f o r ^dnw Cbnwidn Insecttctdcss i Always checJc 
the insecticide label for further information. 
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Notie of the fiiiiiicldw is toxic to bees ; the sat 
herbicides t although Geiapxla (A&tre^ Atrazine) aiid 
cides are low to moderate in toxicity. 



ie Is true filth apst 
the 2» 4-D type terbi- 



Here's a partial guide to the relative toxicity of various insecticides 
for bees. Note tte difference in residual ^fect. 



Aldrln 
Diazinon 
Dipterex 
Lebaycid 

Kelthaiie (dicdfdl) 
Methyl parathion 
Malathioii 

Metcsystox 
Dimethbate 
Sevih 



AgPLIES AS A SPRAY 
jfexlcity to Bees 
Very high 
High 

Low to High 
Very high 
Low 
High 

Moderate (liquid) 
High (wet table powder) 

Moderate 

Very High T 
Md<terate to High 



Residual Effect 



Several days 
One day 
2-5 hours 
2-3 days 

Less than one 

Less than 2 hours 
Less than one 

None 

i-2 days 

7-12 d^s 



V. GUIDELINES FOR APPLYING INSECTICIDES 
When is Treatment Necessary? 

!• Farmers should apply insecticides iii response to actual insect 

probleofi rather than on a routine and indiscriminate basis* Ideal- 
ly i insecticides should^ be used only when damage has reached the 
economic threshold whidi varies with insect species, the crop, and 
the type and extent of damage. 

2i General guidelines (see also the lihlt on major reference crop 
insects): 

ai Soil insect problems should be treated preventatively in the 
sense of making pre-planting or at-T)lariting^in8ecti<dL& appU 
cations if a known problem exists. Treatments after plant tt^ 
are generally hot effective except iti the case of cutworm 
baits • 

J _ _ • . 

b. Leaf eating insects (beetles > caterpillars): Crops can toler- 
ate considerable defoliatibh as :>bng as new leaves are teing 
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conttnaaiiy produced. However* Ibsj of leaf area becomes more 
serious as the vegetative stage .hears Its end, although defoli- 
ation in the very late stages of grain develbpinent won't have a 
big effect on yield. 

c. When present, stem borers usually.cause tnore serious damage at 

much lower popalatibhs than most leaf eating insects; The ^ 

sorghum shoot fly , sorghui midge , arid one species of bean leaf- 
hopper (Empoasca kraemeri) are other examples of insects that 
reach the economic threshold of damage at relatively low popu- 
lations . 

d. sucking insects ; tfot all species of aEhids and leaf hoppers 

spread virus diseases. For example* CIAT found that bean 

yields were reduced about 6% for each Empoasca kraemeri leaf- 
hopper present per leaf* even though this species does not _ ^- 
transmit any viruses. Bean plants can tolerate aphids well un- 
less they are of a species capable of transmitting comn»n bean 
mosaic virus ^ 



USING A SPRAYER KFP ECXIVELY ; 
Achieving the C orrect Cov erage 

The extent and uniformity of coverage heeded depehd on the Insects ^ 
location and whether or hot a sgste^ insecticide is b^ing Used. , In sooe 
cas^s such as armyworms feeding in the maize leaf whorl^ the insect is very^ 
localized* so gerier.al coverage isn't needed. Other Insects are nore general 
feeders and require thorough spray coverage over the whole plant . Since 
they are translocated, systemic insecticides do not require as uniform cov- 
erage as hbh-sys teriiic s . 



How HUch Hater 4s^ Needed f or Adequate Coverage? 

This varies with plant size, density, type of product (systemic ;v8. 
hon-systemic)* ahd ihsect location, -bat here are some rough guidelines: 

Water rat es" fbr insecticides; When covering the entire foliage full 
size plants. Use at least 500-550 liters of water per hectare (53-60 
gals. /acre) when Usihg conventional sprayers. When spraying is local- 
ized or plants are very ^small. water volume may be only 1/4 this 
amount. 

You can tell if too much spray is being applied if there is a visible 
amount of runoff from the leaves, although this can also be caused by not 
using enough wettihg ageht (spreader; see below), 

use a Spreader ahd a Stic ker to Igapro ve Coverag e and Adhesion 

A spreader ( wetting agent ) reduces the surface tension^ of spray drop-^ 
lets. aIT5iw"t hem to ^prlad o ut rather thah remain as ihdivldual globates 
on the leaf surface. Spreaders markedly improve the uniformity of spray 
coverage and also help prevent droplets from rolling off the leaves. 
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' A sticker ( adherent ? Is a glue^llke substance that helps the spray 
stick to the leaf surface and resist being washai off by rainfall or sprink- 
ler iirrigatibni 



Many commercial stickers and spreaders are available , including cambt- 
hatlbh sticker-spreaders- Some Insecticide foraulatlons alt'eady contain 

them (check the label ), but many do not ; In some cases , a stlcker ^and/br 

spreader isn't recommended (check tte label)* If spraying the soil, neither 
a spreader or a sticker is heeded; wheii . spraying the leaf whorl of malzcj a 
spreader isn't needed though a sticker might be helpful i Use of a sticker 
and spreader is especially important when applying laost foliar fungicides- 

Homemade stickers and spreaders : Egg v Hi^ > cas s ava (yuca, manioc) 
flbur^ and cbrh starch can be used as, stickers at about a tablespoon (15 cc) 
per 15 liters. Liquid dishwashing detergent makes a satisfactory spreader 
at about one half the above rate , Commercial stickers and spreaders are 
relatively cheap. Dissolved hand soap can also be used. 

Nbn-ibhic spreaders : Paraquat (Grambxone) and diquat (Reglone) post- 
emergence herbicides are unusual in that they require the use of sjpecial 
iTon-ionic spreaders in order tb avoid deactiviatioh (loss of effectiveness). 
Such spreaders db hbt ibhize into + and - charged molecules as with most 
types- Orthb-7 7 is bne cbmmohly available hbh-ionlc spreader. 

Choosing the Right Type of Spray Nbzs&le 

Spray nozzles are available .in a wide variety dif fering in £Ut£utj_ 
spray pattern angle ^ and type bf sprivy^ pa^ern . Proper Qozzle selection has 
an Important Influence bh pesticide effectiveness. 

Nbzzle Output ; Many backpack (knapsack) sprayers come equipped with ^djjjst- 
able nozzles which allow the farmer to vary the butput by making tte spray 
finer or coarser. This wbuld seem tb be ah advantage > but such nozzles 
usually don't maintain their setting well and butput can change considerably 
during application; this is unsatlsf actbry where accurate dbfages areneces- 
sary, and it makes sprayer calibratibn difficult. Fixed orifice pozzies are 
available in a wide range of outputs and should be used whenever pc^sible. 

Spraj^ Pattern Angle ; ^e under flat spray nozzles belbw. 

type of Spray Pattern : Care should be taken tb choose the right spray pat- 
tern for the job; 

1; Flat (Fan) S^ray Nozzles are ideal fbr making broadcast? (full cov- 
erage) applirattbns of ittsecticiaei or herbicides bver the sbil 
surface and small weeds. The appllcatibn rate decreases at both 
edges » so the spr^ patterjis qf^djaceht nozzles should over- 
lapped about 3-4 fingers width at the soil surface tb^achieye even 
distribution (see boom sprayer guidelines in scctibn H bf this 
chapter); Fan nozzles don't provide as good a coverage as cbne 
nozzles vhett used to spray crop foliage. Fan tibtzies are avail- 
able in several different angles of spray width; wider angles ; 
allow the spray boom to be carriedcloser to the ground and this 
lessen spray drift probleota on >rt:hdy days. 
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2. Even Flat (Faf^X Spray No zzles shoaid be used for making- band 
applications of pesticides to the soti . Spray batpu^ does hot 
decrease at the ed^esj so spray patterns shoaid not be overlapped 
and used for broadcast applications i 

3. Solid Cone Spray Nozzles^ provide better coverage of plant foliage 
than fan nozzles but s hould not be used to apply herbicides and 
insecticides to the soil. 

4. Hollow Cone Spray Nbzzle» offer somev^at better foliar coverage 
than solid cone nozzles due to greater leaf agitation as the spray 

^ pattern passes over the plants. 

5. Whirfchaniber (ribnclog) Sp ray Noz z les are special wide angle hollow 
cone nozzles that can be used in place of fan nozzles . Their 
design reduces clogging^ and drift is mininjized because of the 
wide angle pattern (enabling lower boom height) and larger droplet 
size. . i . 

Nozzle Screens ; Nozzles used on tractor boom sprayers usually have mesh or 

slotted strainers to help prevent clogging. - Some backpack sprayers have 

strainers or can have them added bhi Routine cleaning is required, espe- 
cially when wet table powders are used. 

tips on Using Backpack Sprayers tb A pply Insecticide s 

1. Use good pressure and a fairly fine ^pray; pressure ±i too high if 
excessive spray drift (misting) bccurs. 

2. Maintaiti a steady pace through the field; avoid pausing at each 
I plant unless the crop is very large. 

3. Rotate your wrist while spraying so that the spray hits the foli- 
age from different angles. ; 

4. keep the nozzle far enough away frbm the foliage so** that the spray 
has a chance to spread but befbre hitting the leaves. 

_' aJ - - - - 

5. If using a wet table powder ^ remember tb period^ally shake the 
^ sprayer to ke^p the pesticide in sblutidn; 

6. Keep a piece of soft wire handy for cleaning out clogged nozzles, 
bat use it gently tb avbid damaging the nozzle opening. 

7. Don't spray plants when their leaves are wet or when rain is like- 
ly within a few hours afterwards. 

8. Don't add wettable powders or EC's directly tb the sprayer tarfc 
but first mix them thoroughly in a bucket with several liters of 
water; make sure wettable powders are completely dissolved. 
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PESTICIDE CdMPATABibttY 



Most pesticides are cdmpatible with each other in the spiray tahk^ but 
check the label to make sure. Iii some crops like peanuts aild vegetables , 
foliar insecticides and fungicides are ofteR applied tbgett^r. Maneb | 
Zlnebi Captah^ Manzate^ and the Di thanes aire compatible with most insecti- 
cides. Most copper base fungicides are ihcdmpatlble with most insecticides 
lime sulfur and Bordeaux fungicides are Ihcbmpatible with each other ahd^ 
nearly all other pesticides. 

Spiray compatibility charts are available from many pesticide cdinpahies 

Water pH 

Water with a pH of 8.0 or above (alkalirie)_causes a rapid breakdown of 
organic phosphate insecticides like Malathibh^ Dipterex ^ and piazidh. Such 
high pH water is usually confined to limestone or low rainfall areas. Spe- 
cial buffering agents are available to lower the pH if necessary. 

Plant Sensitivity to Insecticides 

Certalti Insecticides are phytotoxic (injurious) to certain crops. 
Always check the label Instructions. 

Sorghym ; Dlpterex (trlchlbrf oh) causes severe injury; Azbdrin INuvacrbh, 
raonocrotophos) and methyl parathlbn cause sbme Injury. 

Peanuts ; ,^nbr foliar injury which shows up as reddish brbwri spots on the 
earliest leaves is sometimes caused by sbil applicatibns bf 
Faradan (carbof uran) , thlmet ^ and Dt-syston . _The plants usually 
outgrow the damage with no yield reductibn. Runner varieties bri 
sandy soils are the most sensitive, and dosage should be reduced 
by 25% under these conditions. 

NOTE: In the case of sensitive crops, wet table powder formulations tend to 
Be less phytotoxic than EC's, especially at temperatures over 32°C 
(90^F). 
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TABLE 21 

Gen eral Effectiveness of Some ihsecticl4^ 3 

Most insecticides will not give satisfactorycbritrbl of all ty^ 
insects. For additional information in this raanaai, refer to the inscc^^ 
cide descriptions and recommendations at the end of _this section. In add± 
tion, consult the recorameridatidhs put out by your country s extenspn service 
as well as the insecticide's label; ask for technical information from 

pesticide distributors. ^ — ^- 

Cater- _ leaf- Stirfcbags, 

£mgrg_^>gt^teR Harlequin t^gs Mites ^^ig.I^ ^g. 



Aldrinl + + 

Actellic + + 



+ 
+ 



Sacillus thurtngi- 
ensis iPipel, Bio- 
trol, Thuricide)2 

BHG (HCH, etc.) 



+ + + + - + 



Diazinon (Basudin) - + 



+ + + + + 



Dieldrinl + + + + + 

Dimethoate (Per- ^ . 4. x 

fekthion, etc.) - ^ + + i- 

Dipterex (trichlbr- . , _ .. 

foil) + + - + + - - 

Endrinl ' + + + + + + + 

Furadanl + + + + " *^ 



Lannate (raethorayl ) ^ + + + 

Malathion + + + 

Mctasystbx - - + 

Methyl Parathibril + + + + 

Sevin (carbaryl) + + - + 

Thiodan (.endosulf an) - + 

Vblabn (phoxira) + + 



+ - 
+ + ^ 

+ - + + 



1. These products pose safety and/or environmental hazards; see pp. 226 230 

2. B. thuritigiensis is effective only against certain caterpillars, among 
which are cabbage Ibppers and hornworras . 

3. Based on information from Table 2, g. 48 bf A^tc. Pests of^ the Tropics 
and their Control , D. Hill, Cambridge Univ. Press, London, 1975. 



NOTE: + = effective 

^ = little or rib effectiveness 
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VI. *SOME INSECTICIDE R ECOMMENDATIONS EOR THE REFERENCE (CROPS 



Cbntehts: Baits for ciitworms, slugs, and snails. 



General dosage recommendations for common insecticides and 
jirbduct informationi 



Some specific insecticide recommendations for the reference 
crops. 



Some Impar tant Advice 

1. Whenever possible, rely on the insecticide recbmmendatiohs of your 
country's extension service if_ they are known to be effective and 
If they do not involve the use of high toxicity Class 1 chemicals 
(see pp. 251-257). 

2. Before using any insecticide , refer to_ the. safety guidelines on 
pp. 227-228 and toxicity data on pp. 251-257. Always know the 
relative toxicity and environmental hazards of the products you 
use or recomitsend. 

Baits for Cutwor ms, Slugs, an d^ -Snails 

Cutwarms^ are most effectively controlled with baits rather than with sprays. 
Scatter the baits near the plants in the late aftzernobri if rainfall is un- 
likely. Don't leave the bait in clumps which might poison birds or live- 
stock. One kg of bait should cover about 400 sq. meters (4300 sq. ft.). 





25 kg of carrier (sawdust, rice bran, maize flour ^ etc.) 
3 liters of molasses _ _ _ 

I - 1.25 kg active ingredient of Dlpterex (trichlbrf on) or Sevln 

(car bay!) 

Add water, if needed, to make the bait n»ist 

Slu^ and snails can be controlled by applying baits in the late afternoon 
in a band along the field's borders or within problem areas. Don*t apply if 
rain is expected that night. \^ 




Slug and snalX bait recipe : 




kg active Ingredient Dlpterex (trichlorf on) or 0.5 kg ao^iv^ 



ingredient Sev t^ i (carbaryi)* 



238 - 



24B 




Information Oil Common Inse5ttcides and Ge neral -Dosage-Rates* 

General dosage are given fbr the ihsecticldes listed beibw.^Whe^^^ 
possible, follow label dosage instructions rather than relying solely on 
this manual; 

NOTE! All tablespoon and teaspoon recdramendations are in terms of level 
w&B and are based on raeasurihg spoons. 



S ome Convers ions 

1 TABLESPOON (raeasaring type) = 3 teaspoons = 15 cc. 

1 LITER = 1600 cc = 1000 ml = 1.06 U.S. quarts 

1 U.S. GALLON = 3.78 liters =16 U.S. cups = 128 fluid oz, 

1 FLUID OUNCE = 30 cc = 2 tablespoons 

1 KILOGRAM = 1000 grams =_2,2 lbs. 

1 POUND = 454 grams = 6.454 kg 



Bacillus thurtngiensis 

Diaziribti (Basudin) 

Dimethbate (Perf ekthion) 
Dipterex (t richlorf on) 
Furadari (carbofuran) 



Keltharie (dicofol) 
Lanhate (raethotnyl) 
Labaycid (fenthion) 
Malathibh 
Metasystbx 



Methyl Parathipri 
Sevin (carbaryl) 
tamaron (Monitor) 
Vblaton (phbxim) 



L annate , methvl parathion , and TamTO are Class 2 toxicity ^ (dangerous) 

but frequent ly used by small farmers. Their dosage are given below not to 

^ncburS their_use but so that at least you'll know if farmers are using 
higher rates than needed. 



iORINGIENSiS 

A biological insecticide made from a natural bacteria that kills only 
certain types of cate rpillars ; most effective against cabbage loopers but 

o aL nsr ^worms^ Proto parce) and ea..^(Helio this) ' ^^r.^^^ 
humans and animals, insects don't die immediately ^ot ^top feeding withi^^^^ 
few hbUrs--it may take a few days for them to die. Apply before the cater 
pillars are large for best results. Needs no sticker-spreader for most 
formulations. Compatible with most Other pesticides. Don't store the 
diluted spray for more than 12 hours. Dosage varies widely with the partic- 
ular formulation; 



(Basudin, Diazbl^ etc.) 



Fairly broad-spectrum including control of many soil insectp but riot as 
effective on beetles (except fbr the Mexican bean beetle). Highly toxic to 
bees (see p. 230). 

Aboye^oand insect control: 4 cc/liter or i tablespoon/gallon of Diazinon 



25% EC or Basudin 40% WP. 



* If you are unfamiliar with methods of stating pesticide dosage, refer to 
pp. 244-245; 
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(Dlazlndn, continued) 



Soil Ingect^ ; iSee the specific reference crop recommendations at the end of 
this unit. 

Dlb^THQATE (Perf ekthion , Cygon, Rbgor^ etc.) 

A systemic insecticide of moderate, toxicity to humans (Class 3). Spe- 
cifically for sucking insects (aphlds, leaf hoppers, thrips , stinkbugs , 
mites, etc.) and leaf miners. Should prbyide control for 10-14 days. Don* t 
apply within 14-21 days of harvest. Highly toxic to bees with a 1-2 day 
residual effect. 

General dosages for the 3 most cdmmbh formulations (all EC^s) are given 
below: 

Dosage 

Formulation of dimethbate F l. dz/1^ 0 gals . cc/lOe l iters 

2(30 grams active ingred. /liter 
400 grams a. i. /liter 
5G0 grams a. i. /liter 

DiPtEREX (Trichlbrfbh^ Dylbx^ Daitex, Klorfon, etc.) 

Provides ~ fairly^^brbad-spectrum insect control but not as effect ive_on_ 
aphids, mites, and thrips . ^MpteTrex--Gaus^^ 

Borghum. tow to high toxicity for bees with 2-5 hduts residual effect. 
Class 3 toxicity fbr humans. 

General above-ground insect cbntrbl : 125-250 cc (100-200 grams) of Dipterei 
SP 95 per 100 liters of water or 5-10 cc (1-2 teaspoons) per gallon. 

Armyworms br earwbrms feeding in the leaf whori^ ^f ma i ze ; Mp t e rex 2^5% 
granules give longer cbntrbl than sprays; apply a pinch in each whorl which 
works out tc about 10-15 Icg/ha i lbs. /acre) of granules. IGG cc of the 
granules weigh about 60 grams. 



13-26 100-200 
7-13 ^ 50-100 

7-10 50-75 



FURADAN (Garbofuran) 

A systemic ihsecticide-nematocide available in 3 granular formulatibns 
(3%, 5%, 10%) and as a wettable powder. The pure strength chemical has an 
extremely high bral but very ibw dermal toxicity (see p^ 133). Furadan is 
usually applied to the sbil either in the seed furrow or in a band centered 
over the crop row; it kills soil hematbdes and soil insects but is also ab- 
sorbed by the rbbts and translocated throughout the plant whereat controls 
sucking insects^ stem bbrers, and leaf feeding beetles and caterpillars for 
up to 30-40 days. Band treatments are recdinmerided for root feeding soil in- 
sects, T;hile seed furrow applicatibns can be used for foliar insects i Fura- 
dan can also be band applied during the growing season if it is cultivated 
into the soil or can be applied tb the leaf whorl or maize. 
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(Furadahi continued - ^ ' * 

May cause niinor foliar injury to peanuts; do riot place In contact with 
sorghum or bean seed • 

KEfcTHANE (Dicofol, Acarin, Mitigah, Carbax) 

Kills mites .only; not harmful to beneficial irisects. Gives ^dd 
initial control of mites and has good residual activity against them; non- 
systemic. Spray undersides of leaves. Don't feed crop residues to dairy oi 
slaughter animals • tow toxicity (Class 4). 

General dosage ; Use the 35% WP formulation at 4-5 cc per liter of water or 
1 tablespoon per gallon. Use the 18.5% EC at 1.5 cc per liter of water or 1 
teaspoon per gallon. 



tANNATE (Me t homy 1, Nudrin) 

A partially systemic carbamate insecticide especially ef,fective against/ 
caterpillars, beetles, and aphids._ High oral but moderate dermal toxicity 
(see pp. 128-134); toxic to b^es , fish, wildlife if used improperly. Don't/ 
apply \^thin 20-25 days of harvest on peanuts or dry beans (3 days for green 
beans ) . / 

CAUTION : Wear an effective respirator mask ( char coal fit ter) , gloves , long 
pants and shirt, and rubber boots when applying tannate; goggles are 
advisable. ^ / 

General dosage for Larinate ; Cferteral dosages aren^t advisable; Lannate is 
asually applied at 0.17-1.0 kg active ingredient per hectare (0.15-0.9 lbs. 
a .i ./ acre) • 



fcKfiAYClD (Fenthion, Baytex, Baycid) 

A relatively low toxicity (Class 3) organic phosphate for chewing and 
-sucking insects, including m.ites. Don't spray plants when temperatures 
exceed 32''e (^CF). Very toxic to bees with 2-3 days residual activity. 



G^xxex^l dosage for Lebaycld : Use Lebaycid 40% WP at 1.5-2 grams per liter 
of water; use Lebaycid 50% EC at 1-1.5 cc/liter of water. 



MALATHlbN (Cythloh, Urilthibri> Malaspray) 

A hroad-spectrura insecticide of low human toxicity (Class 4). Not as 
effective on armyworms, earworras, and flea beetles. Its residual activity 
is decreased if mixed with water above pH 8.0 
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(MalatHLbii, coutiriued) 

Can be mixed with other pesticides except Bordeaux and iime saifar» ttqaid 
f ormaiat tons are moderately toxic to bees with less than 2 hours residual 
effect; wet tab to powder formalations are highly toxic but have lesr; than 
i day residual effect on bees. 

General d osage for Malat hion; 4-5 cc of Malathlon 50% or_57% EC per liter 
of water (t tab tespoon/ga lion) . Use Malathion 25% WP at 12 cc/liter or 3 
tablespoons per gal ton., 

H ause hald uses: For ants, cockroaches, and spiders^ use Malathion 50% oir 
Tl'/i Ee'TrTiJ-^'l) cc per liter of water or kerosene (10-12 tablespbbns/ 
gallon). For ftens, ase 40 cc/liter of water. For bedbugs, use 20 cc/ 
liter of water ani! spray the slats, frame, and springs; spray mattress very 
lightly. Cytliion is a special premium grade of Malathion with less odor. 

I^i£e_on^wine: Use Malathion 50% or 57% EC at 8. cc _ per liter of water 
Xf^tablespoons/galion) ; don't spray pigs less than 1 rabrith bid. Repeat in 
2-3 weeks tf needed. 

M£^-9^-"^t^A^ -°0.>Pil9itIX- Malathion 50% or 57% EC at 20 cc per liter of 

water or 4.5 tablcspoons/gation: spray roosts and bedding at 1-2 liters per 
25 sq. moLor:s ( t-2 gais/1000 sq. ft.). 



A sysLemic used mainly for sacking insects.. High oral toxicity fbr 
humans; ilixiderate for bees (no residual activity for bees). Wbh*t harm bene- 
ficial ti^locts. Gives control for 10-14 days. Host labels say nbt tb add a 
sticker or spreader. Don't apply within 21 days of harvest. 

Gene^ra^L -l>Q^ige- ^- m^^letasys tox ; Bayer Leverkuseh recbramehds that its 25% EC 
TbrnTuUtTon' "bo7Vsed at 100 cc/iOO liters of water or 4 cc/galloh. Use the 
50% at 50 cc/100 liters. 

HivTHY I. PARATHIQN (Foltdol M, Parathion M, Nitrbx, etc.) 

Very toxic to horaans both orally and derraally but cbimiibnly Used by 
small farmers in tony countries since it's effective, against a brbad range 
of insects. Methyl parathion ts also very toxic to bees with a residual 
effect of less than I day. Rubber gloves, respirator mask (charcbal 
filter) J full c< /erage clothing, and goggles should ideally be wbrn during 
application and mixing. Stay out of the field for a day after spraying. 
AVOID USING whenever possible. NEVER use methyl parathion ' s cl ose relative, 
ETHYL parathion. (£-605, Bladan, Niran, Folldol E, etc.) since it has an even 
greater dermal toxicity^ 
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(Methyl parathibh^ cbhtihiied) 

General dosage for methyl paratbloft; Bayer recommfnds that its Fblidol M-48 
EC (49% strength) be used at 2b-bu c c per 15 liters (4 gals.) of ^ter. 
Don't apply within 14 days of harvest; check sprayer carefully for leaks 
befbre application. Again, avoid using whenever pbssible. 

SEVIN (carbaryi, Vetdx, Ravyon, etc J 

Brdad^spectrum insect control except for aphid s and mites . Very low 
toxicity for humans (Class 4). Very toxic to bees with a 7-12 day residual 
effect. 

Ge neral dosage for Sevin ; Use the 50% WP at 8-i5 ccZliter (2-4 tablespoons/ 
gallon). Use the 80% WP at 5-10 cc/Uter or 1.25-2.5 tablespoons /gal ion. 
Can be applied right up to harvest time on the reference crops. 

Ho usehold dosagea^; For cockroaches and ants, use as a 2.5% strength spray 
(active ingredient lasis); this equals abbut 100 cc bf Sevin 80 WP per liter 
of water or 25 tablespoora per gallon; dbh't use ubre than twice a week. 



Tides , li< 



torn flies on beef cattle, hdrac 



Use 20 cc 
Don't Qprtcy vd:thtn 5 



Sevin 80% WP per liter of water (5 tablesppbhs/gal.), 
days of slaughters 

Mites, li ce , fl ea s on pnaltry : Use at same rate as for beef cattle and 
apply about titers per 100 birds; don't apply within 7 days of slaughter. 



TAMftRON (Jfonitor, methamidbphbs) 

A broad-spectrum tnsecticide-miticide with systemic and contact action 

About as toxic to humans as methyl parathibn arid highly toxic to bees. 

AVOID using if possible. Follow the same safety precautions as for methyl 
parathibn; don't use within 3 weeks of harvest. 



Gene ral dosag 



x^i^i ^^^^^ocxs^ ^^.^^marbn ; Bayer's Tamarbh 600 (600 grams a.i. per liter) 
is recdminend^ at 12 cc per 15 liters of water (4 gals.); use.Tamaron 400 at 
20 cc per 15 liters of water (see Appendix M). 



VOLATQH (Vaiexon, phbxlm) 



A less^ toxic and persistent replacement for Aldrin for soil insect con- 
troli tow tonicity for humans. Also available as a liquid formulation for 
leaf insects. 

General^ dosage for Volaton ; Use the 2.5% granules at 60 kg/ha (lbs. /acre) 
for furrow application and 120 kg/ha for brbadcast application. Work into 



tfe top 5-7.5 cm (2-3") of soil. 
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VII i IHSECTICIDE MATH AND DOSAGE 



This section applies to all types of pesticides; There are 4 basic 
ways of stating dosages: 

!• Amount of active ingred ients (pure chemical) needed per hectare or 
acri?» r 

2; Amount of actual f orinulat:ixux (i>e; Sevin 50 WP or Faraian 3 G, 
etc;) needed per hectare or acre; 

3; Amount of actual formulation needed per liter or gallon of water. 

4; As a percentage concentration in the spray water* 

type i and 2^ dosages are suited more to large plots or to those pesti- 
cides (especially herbicides) needing very accurate dosage applicatibh. 
Sprayer calibration (p; 248) is needed in both cashes to determine how much 
water to use and how much pesticide to add to each taiikful. 

jype 3 and 4 are very general recommendations best suited to smaller 
plots or wh^re dosage accuracy is not critical i 

Let's look at each of these 4 types of dosages in detail to clear up 
any questions: 

!• AMOUNT OF AetlVE INGREDIENT NEEDED PER HECTARE (ACRE) : For exam- 
ple, a dosage might be given as 2 kg active ingredient (a.i.) Sevih 
per hectare; This means 2 kgsi of pure (100%) _ Scviri. Since actual 
pesticide forauiations vary in strength from 1% up to 95Z, it takes 
some math to figure but how much of a given formulation is needed 
to supply a given amount of active ihgredteht. If the local ag 
supply store sells Seven 50% WP, the farmer would heed 4 kg for 
each hectare in order to supply 2 kg active ingredient. 

Note that nothing is said about how much water the farmer should _ 
mix with the pesticide when he sprays It on the plants. This will 
depend on plant size, plant density, and the degree of coverage 
desired; The only way to find out how much water is needed is to 
calibrate the sprayer; 

2; AMOUNT OF ACtUAfc JORMUtATION NEEDED PER HECTARE OR ACRE : , For exanF 
pie, a recommendation calling for 4 liters of Malathibh 50% EC per 
hectare or another one for 2; 5 lbs. of Sevih 80% WP per acre. This 
type of recommendation is somewhat simpler than type 1 sihce it's 
given in terras of actual formulation rather than active ihgredieht. 
However^! the farmer still needs to know how much formu latibh he 
needs for his field's area and how much water it will take tb prb- 
vide adequate coverage with his sprayer. This requires sprayer 

3. AMOUNT OF ACTUAL FORMULATION NEEDED PER LITER^i3!L-GMitQN OF WATER : 
For example, 5 cc of Malthidn 50% EC per liter of water or 2 table- 
spoons of Sevin 80% WP per gallon of water; This type of recommen- 




datlon is mach more cbnvehieht than types 1 ahd_ 2 since no sprayer 
calibration or dosage caicalatlbh iis heeded. The drawback is that 
the actual amount of pesticide -the farmer actually applies _pn_his___ 
field depends entirely on how fast he/she walks while spraying, how 
coarse or fine the spray is ^ and how much pressure iis used . Ifcw- 
ever, if proper guidelines are followed, type 3 recdmmendatioris are 
precise enough for most conditions and are the nest feasible for 
small farmers. They should not be used for most herbicides where 
accuracy of dosage is critical. 

4. AS A PERCENTAGE CONCENTRATION IN THE SPRAY WATER : This is basicai- 
ly the same as type 3, except that the cbhcehtrat ion of pesticide 
in the spray water is given in terms of percent ratter than cc/ 

liter or tabiespobhs/gallon. Such recbmmehdatibns are usually 

based on percentage by weight ^ , although sometimes a volume ^as^s 
is jjsed when dealing with EC's (the actual dif ferences are slight ) i 
In additbn, the percentage figure, given ttiay refer to active ingre- 
dient or to actual fbrmulat ion. We'll go over the calculations in 
the pesticide math selection below. As with type 3 recommenda- 
tions, no sprayer calibratibn is needed, and dosage accuracy is not 
as good as vith types 1 and 2. ^ 

Pesticide Math 

1, Ho w tb cbnvert recbpaiendations ^roffl an active ingredien t basis tb 
an actual fbrmulatlbh basis . 

a. For solid formulations^ (WP*s, EC's, G's) 

kg/Ha or lbs. /acre Amdutit of a . i . recom m en ded (kg/ha. lbs. /acre) 
bf actual formula- = % active ingredient in formulatibn 
tion needed 

Example ; A reccznmendatidn for aphids calls for using Mala thibn at 
2 kg e/ctlve ingredient /hectare. How midti Malathibn 40% 
WP would be needed per hectare? 

S blutib n 

kg/ha of Malathibn - 2-kg « - 5 kg 

40% WP needed 40% 0.4 

b. For liquid fbrmuiatidna (EC's) 
liters/ha bf = kg /ha of ^ 



EC needed % a.i. ±n EG 

OR 

liters/ha of , kg/ha <) f a . i . recom mended x 1000 

EC needed grams bf a.i. per liter of EC 

Gal lo ns / ac r e = lbs. /ac re of a . i .^^recommended 
of EC Seeded lbs. bf a.i. per gallon of EC 
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Example; 



Solutibh 



How much Perfekthlbn 20% EC would be needed 
hectare if a recbrnmehdatibn for mites calls for 0»2 
kg a.i. Perfect: hibn per hectare? 



liters of Perfek- « 0>2_kg 
thion 2Qi EC needed 20% 



0.2 



» 1 liter 



How to determine the ampunt of actual fortitul 

farmer's field » given the dosage per hectare or acre * 

Once you know how much actual fprmulatibn is needed per hectare or 
acre^ you can esasily calculate', how much is needed for f<irmer'8 
fields bf var5d.hg si^es • 



Hectare basis 

Amount bf fbtmula- 
tion needed for a 
farmer's field 



Amount of formuia- 
tibh needed/acre — 



X Field 



10,000 



Acre basi g 

Amburit of fbrmiila* 
tibh heeded fbr a 
farmer's field 



Amount of formula" 
tion. needed/acr e 



X Field area (sc 



44,000 



Example ; The local extension service recommends applying Volatbn 
2.5%_8trength granules brbadcast ^t 120 kg/ ha for con- 
trolling^ soil insects in maize. If Letid:a'8 field mea- 
sures 35 X 40 meters, how much Volation will she need? 



Solution 

kg of Vblatibh 2.5% granules 
needed fbr Leticia^s field 

How tb fbllbw a percan^g 



L4QQ sq ^ m = 16.8 kg 



10,000 sq. m 



ay -recommendation . 



Determine first whether "the spray*s percentage strengths tb be cal- 
culated in terms of active ingfedi^gn^ or in terms of actoal formu- 
latibn. For example, you might see a recomraehdatibn for 2% 
strength spray in terms- of £ure Malathion for controlling household 
fleas; another recbmraehda tibh might call for using a 0.1% strength 
spray in terms bf Lebaycid 50% EC for controlling thrips on 
peanuts. 

Use the metric system ; Percentage spray calculations are much sim- 
pler in the metric system compared tb using lbs . , oz. , and gailbnsi 
1 liter ^ 1000 cc Cor Ml); 1 liter bf water weights 1 kg (1000 g); 
1 U.S. gallon = 3.78 liters; 1 lb. = 0.454 kg « 454 g; i kg = 2.2 
lbs. . 
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For jweti 



When using WP's, a percentage strength spray is based on weight 
of pesticide to weight of water* Since 1 liter of water weighs 
1 kg^ we can use these formulas: ^ / 

Active ingredient basis 

Grams of wet table power * % s trength spray^ desired x 
1000 

heeded per liter of water . ^ a*i. In wet table powder 



Example ; How maiiy- grams of Malathl(j>h 40% WP should be added 
per liter of Twater to mike up a 2% strei^th spray (active in- 
gredient basis) for cbhtrbllihg household fleas? 

Sblutibh 

Grams of Malathibri_40Z WP « 2% x lOOO * 20 » 50 g 
needed per liter bf water 40% 0.4 

NOTE ; Remember that in order to multiply by percent you first 
must move the decimal point two places to the left 
(i.e. 2Z 0.02; O.IZ - 0.001). 

Actual product basis 

^trams of wet table powder « % s treitgth spray desired x 1000 
need^ per liter br water 

Example ; How much Dipterix SP 95 is needed to make up a 0.15% 
strength spray (actual prbdiict basis) for cbiitrblllg 
annyworms in maize? 

Solution 



Graiis of Dipterex SP.95 ^ 0.15% x 1000 ^ 0.0015 x 1000 - 1.5 g 
heed^ per liter bf water 

For liquids (EC's) 

Active ingredient basis 

cc (ml) of EC heeded ^ % strength spray desired x lOOO 
per liter bf water % a.i. in the EC 

Example ; How much Halathibh 57% EC should be added per liter 
bf water tb make up a 2% strength spray, (active ih^ 
gredierit basis) for cbritrbllLng household fleas? 

Sblutibiji 

cc_(ml) of Malathibh 

57% EC needed per « 2% x lOOO - 20 - 35 cc (ml) 
liter of Water 57% 0.57 . 
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Hew TO CALIBRATE BACKPACK AND TRACTOR SPRAYERS 



jJ hejg^^and Why- Shbfltd Sprayers be Calibrated? ; The farmer should cali- 
brate'"'his/ her. sprayer when a pesticide neSs to be^ applied at ah accurate 
dosage in order to avoid applying too mach which wastes:-nbriey^rand.^ght iti- 
jare the crop or to avoid applying too little which might make _ the product' 
ineffective. When working with small fields ^ farmers can usually use gener- 
alized recommendations given in cc/iiter or tablespoons /gallon for ihsecti- 
ctdes and most fangicldes . However, most herbicides require more accurate 
application which means that sprayer calibration is usually heeded* 

the Principles Involved 

When a pesticide recommendation Is given in terms of kg/ ha or lbs •/acre 
of active ihgredient or actual product ^ the farmer needs to know 2 things 
before he/she can apply the correct dosage: | 

1. ^The amouht'bf pesticide heeded for his/her particular field. 

2, The amount of v/ater needed to cbhvey the pesticide to the plants or 
soil and give adequate coverage. 

Once these are khbwn, it's a simple matter of mixing the correct 
ambunts of water and pesticide tbgether and then spraying. 

CALtBRATtQN''QF BACKPACK SPRAYERS 

NOTE : Only backpack sprayers with cbhtihuous pumping action should be used 
when calibration is needed; cbmpression type sprayers (the garden variety 
that needs to be set down tb be pumped up) are not suitable jtecause of their 
uneven pressure. \ 

STEP 1 ; Fill the sprayer with 3-4 liters of water and begi^ spraying the 
soil br crop using the same speedy cbyerage^ aiid pressure t^t will be used 

in c'iipplying the pesticide,. Measure the area covered by thi|; amount of 

water. Repeat this procedure several times to deterraine the average area 
sprayed. You can measure the area ih terms of sq. ft., s^. meters £r- in 
terms bf row lehgth. , / 

STEP 2: Based bh the area covered, you ^can calculate the amount of water 
needed to cover the field. For example, if 3 liters covered 66 sq. meter 
and the field measures 20 x 30 meters ^ it would take 30^ liters of water to 
cover (the field. / 

STEP 3 ; Determihe the number bl sprayer tankfuls of wate to cover 

the fieldi For example. If the backpack sprayer holds 15 liters, it will 
iEake 2 tankfuls to cover the field. ' 

STEP 4 ; Determihe how much actual pesticide is needed for the field^ If ' 
4 kg of Sevin 50% wettable powder are needed per hectare and the farmer's 
field is 600 sq. meters, this would meah that 240 grams of the insecticide 
are required. Here's how we worked it but: 
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600- -sq« m « X grams 

10,000 sqi m 4000 grams ' ' 

X = 240 grams ^ 

STEP 5: Divide the amount of pesticid:e needed for the field by the number 
of sprayer tarikfuls of water :tb determine how much pesticide is needed per 
tahkful: 

240 grams Sevin 50% WP « 120 grams Sevin/t^nkf ui 

2 tahkf uls ' - ^ 

_ . . i 

NOTE: Asprayer should be recalibrated each time It^s used on a different 
crop, different stage of crop growth, or when another pesticide is used. 

Alternate Method Using Row Length 

When a pesticide is to be applied to a crop grown in rov^ , you can use 
row length instead of area as the basis for calibrations 

PROBLEM: Label instructions advise Juan to apply Mala thion 50% strength- 
liquid at the rate of 4 liters per. hectare. His field measures 40 x. 50 
meters and the bean rows are spaced 60 cm apart. His backpack sprayer holds 
15 liters, and he needs to know how much Malathion should be added to each 
tahkful. 

SOLUTION 

1. Follow the same procedure as wtih Step 1 of the first metfcd bu t _ 
measure the ambuht of row len gth, covered by the 3-4 liters instead 
of area . Suppose that Juan was able to cover 150 meters of row 
length with 3 liters. 

'2. Find but how many meters of row length his field has. I^t's say 
j the crop, rows a^ running the long way (i.e. 50 meters). 

Number of rows x 50 meters - field's total row length 
Number of rows » M) meters (i^e. the field 's width) 

0.8,m (80 cm) 

i 

^40— m^ 5b rows on Ja::n'a;;^ field, each of them 50 mts. 

0.8 m long - ' Ir 

• 50 rows X 50 meters « .2500 meters of row length in Juan's field 

3. Fi-nd but how' much water will be needed to cover the 2500 mts. bf 
row length based on 3 liters per each 150 mts. 

150 m « 3 T l iters 



2500 m __ X liters 

, 150 X - if 500 ^ . 

X ='50 liters bf water needed to cover the field 
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4. Find but tew much Malathiqn 50% liquid wtii be needed for the 

field based on 4 liters of tfe pesticide per hectare; (1000(3 sqi 
m). Since Juan's field measures 40 x 50 mts., its area is 2000 sqi 
mts. 

2000 8q« m - X liters Malathibh 
10000 sq. m 4 liters Ma lauh ion 

X » 0.8 liters or 800 cc of Malathibh heeded. 

* 5, Find but hbw_much Malatb bh is heediad per sprayer tankfui based on 
a capacity of 15 liters. 

50 liters bf water heeded = 3.33 tankfuls needed 
15 liters tank capacity 

gOOcc Malgthijh = 240 cc of Malathion 50% liquid 
3.33 tankfuls heeded per sprayer tankfui 

NOTE : There are several different ways of doing the math involved, aiKl we 
have shown only bhe. ; 
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INSECTICIDE TOXICITY TABLES 



i, A QUICK REFERENCE I NSECTIC i D E GRetjP AND TOXICITY GUIDE ' ' 

Tfie table below gives the relative human toxicity of canmon Insecti- 
cides bh ilclle bf 1 to 4 as follows: (Both oral and dermal toxicity is 
considered) 



1 = mos^i 




2 = dangerous -, 3 " lesiS^ 



4 = least 



It also gives the chemical group to v^ich each insecticide belongs as 



follows: 



./ 
/ 



■ CH = chlorina ted hy d roc arbon , OP - organic phosphate, 
C = c arbamate , M = mtBceilaneous 

As you'll see; the antidote for poiionirig varies with the chemical 
group. Aside from this difference, i^'s hard to make meaningful di 
t^ons between these chemical groups. For example , Aldrin, DDT , Endrin^ 
fleptacSoH Lindane, and Kelthane (dicofbl) have long residual lives and are 
all CH's- however. In terms of their immediate toxicity,, they vary greatly-- 
DDT is a'cSs T least dangerous) , while End r in is a Class 1 (most^nger- 
ous). Other CH's like/Methoxychlor have relatively short residual lives . 

OP-rand C's break down fairly qu_lckly but, ilk. the CH's, also vary 
greatly in toxicity.^ ; 

Insecticide^Namea : :%te that eU insecticide may ^be marketed under several 

or more different trade names. jMany pt-^-^^-^-^^^^^Srvf ll he chemiLl 
cides by their non-coSmercial chemical names (i.e. carbaryl is the ctiemicai 
nami for Sevin). This can create much confusion in identifying insecti- 
cides • \ 



C btPinbh Name 
Aldtini 

Asuntol 

Azddrin 
Actellic 



Ot:her Trade or Cltemlcal Names^ 

Aldrite, Drinox, lldrbsblj Seedrin; 
Octalene \^ 

Co"ral> cburaaphos, Baymix, Meldane^ 
Resistbx \ 

Nuvacrbh^ Mbribcrdn, taonocrotopfios 
, pirimiphos-methyl, Blex, Silosan 



Chein. 
Group 

ea 

OP 
UP 



Mammalian 
Tbxici^ 



OP 



Baygon 



propoxur 



1. Long residuer, lif e (3-10 years). 
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Cheat* 



Mammal tan 



Common Nam e\ 
BHC 

Bidrin 
Birlane 
Bux 

Chlbrdahe 
Gibdrin 



Dasahlt 
Dtaztnon 

Dlbrdm 

Dteidrinl 

DimecrDn 

Dl-systbn 

Dimethbate 

Dipterex 

Syf onate 
Ekatin 
Endrinl 
Folidol 
Foitmat 
Fdlithidn 
Fu tad ah 2 
Calecrbh 
- Gardbna 



Other Tirade or Chemical Names 

benzene hexachioride , Hexachior , 
Benzahex^ Benzel, Sbprbxlde^ Dbl^ 
Dolmix, Hexafdr, HCH 

Ektaf OS ^ Carbicrbh ^ dicirotdphds 

Supona, Sapecron, chiorf envinphbs 

Bufenkarby metaikamate 

Chlbrkill^ Orthbchlor, Beit, A&pt^A 

crbtbxyphbs 

Anofex^ Genitox, Gesa ro-z: , Neccid 
Zerdahe^ many others 

Terracur^ fertiiilf dthiou 

Basudin, Spectra^lte^ Dlazbl^ 
Sarolex ^ Gardehtbx 

Drbmexy haled 

Octalox, Alvit, Dieidrite 
phosphamtdon 

disulfoton, Frumlnal, oxydisalfoton 

Cygoh^ Rbgbti Perfekthidn, Roxion, 
De-Fend, Trimetion 

Dy Ibx , kldf on , Danex , tr ichiorf on 
Neguvon,- Anthon, Bovinox, Proxol 
Tugbh^ Trihex 

f bhbfbs 

Morphothion, thiometon 

Rexadrlh i 
(see methyl S ethyl parathion) 

omethoate ' 
Nuval," Agrothion, fenitrothibn 
carbbfurah^ Curaterr 

Fuhdal ^ chlbrdimefbrm, chldrphenamadine 
Rabbh^ Appex 



m 

OP 
OP 
C 
CH 
OP 
CH 

OF 

np 

OP 

ca 

OP 
OP 
OP 

OP 

OP 
OP 
CH 

OP 
OP 

c 

OP 
OP 



2 
2 
3 
3 
3 
4 

i 

3 

3 

2 
2 
1 
3 



1 
3 

i 

3 
3 
2 

3-4 
4 



1. Long residue life (3-id years )i 

2. High oral, low detrmaL (skin) toxicity. 

3. Moderately long residue life (1-3 years). 
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Common -Name 

Gusathibh 

Heptachlbrl 

Kostathion 

kelthane3 

Laririate 

Lebaycld 

Llhdahe3 

Malathlon 

Metasystox 

Metasystbx R 

Methbxychlbr 

Methyl 

f>arat:hlbh 

Mlrex2 

Mbriltb'- 

Orthene 



Perfekthibri 

Phosdrl it 

Pyrethrlh 

Pbuhce 

Plrimbr 
Rote none 



Chera; . Mammalian 

Other Trade or Chemical Names Group Toxicity 

Guthlon^ Carfehe^ azlhphbsmethy 1 OP .2 

Drtnox H-34i Heptamal GH 3 

triazaphos OP 3 

dlcbfbl, Acarlrij Mltlgari - CH 3 

met homy 1, Nudrln C 2 

fenthlbn OP 3 

Gamma BHC, Gammexane , IsotOK, bK(3, CH 3 

Beriesan^ Llridaganij Llntbx, Nbvlgam, 

Stivanoi 

Cythlon, Unlthlqn, Einmatos , Fyfanon, 0? 4 
Malaspray, Malamar ^ Zl thiol 

deraetonraethyi OP 2-3 

bxydemetdnmet hyl OP 2-3 

Mar late, Moxle CH 3 

Fblidbl_Mi ParathlgnM^ Nltrpx^ Metrbn, OP 2 
Parapest, Daif; Partron, Phospherno 

dechlbrahe CH 3 

Tamarbhi methiimidbphbs OP 2 

acephate, Ortrah OP 4 

Ntran, Biadan, E-6d5, ethyl parathlbn, OP 1 
Folidbl E-605, Phbsklli OrtbbphbSi 
Ekatdx, etc. 

Cygbiij Rp&otj dlmethbat^ OP 3 

Roxion; Trimethlon, Daphene, Receiate 

mevinphos , Phosfene, Menite OP i 

Plbutrln M 4 

Ambush^ permethrlhi Ectlbarii Kafll, M 4 
Eksrnlh 

plrlmlcarb C 3 ' 

berrin, Derris, Extrax, Mexlde, Cubor M 3 



1. 
2. 
3. 



Long residue life (3-10 years). 

A suspected carclric^eh; nbw banned In the U.S. 

Moderately Ibhg residue lire (1-3 years). 
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Chem* 



Cdminbii Name 

Sevin 

Sysnox 

Tamarbn 

TEP F 

Tedton 

XelbdrJL n 

Temi'. 

Thlmet 

thiodah 

Thuricide 

Tdx^phene* 

TrithidU 

Urideri 

Vapbna 
Vd la tori 
Thiodan 

__ J 

Mocap 

Dursban 



Other Trade or Chemical Names 



carbaryi, Vetox; Ravyon; tricarnam 

demeton, Demox, Systemox, Soivirex 

Mdril tor » inethamlddphds 

tetrbh^ Vapbtbhe, Kllmlte 40 

tetradiphon, Daphar 

isdbenzan 

aldlcarb 

phbrati^ Rampart 
Ehdbsulrah 

Bacilitis tharihgiepsis , Dipel, Bibtrbl 

Mbtor:^ St rb^>ane T * Tbxakill, Magnum 44 
carbcphenothion, Garrathion 

Baygbri, Seribrari, Suncide, Blattanex, 
PHC, propcxur 

PDVPi dichlbrvos, Nuvan, Phbsvit 

Valexbri^ phbximy Baythibn 

ehdbsulfari, Cyclodari^ Malix^ Thiml^ 
Thibdex 

,T "It^ Brophbs.y ethoprbp 
Lorabah, chlorpj^rif os 



MSO RATINGS Q F- £QH^^N INSEC 



e 

OP 
OP 
0? 
CH 
CH 
C 

OP 
CH 
M 

CH 
OP 
C 

OP 
OP 
Cd 

OP 
OP 



Mammalian 
Tbxlcity 

4 

1 

2 

1 

4 

i 

1 

1 

2 

Nbri^Tdxic 

3 
2 



3 
3 
2 

2 

2-3 



_ The LDgQ (LD = lethal dose) rating measures the amoaht bf 100% 

strength chemical (i.eA active ingredi^^nt) that is needed to kill 50% of 
the test animals (rats or ribbits) when given brally and dermal ly (placecl bri 
^he skin); this araoant is measured in terns bf milligrams bf pure chemical 
v^-per kilo gram of animal body weights One miiiigram » 1/lOOOth gram br about 
i/28000th of an ounces The LD50 ^^^i^ gives a good indication bf _ the 
relative toxicity of pesticides to humans arid bther ciimmals. The lower the 
tD5Q rating, the 4^ ighe,r the pesticide's toxicity. 



mind: 



Zafore Ibbkirig at the LDsg ratings below, keep the fbl lowing^ -in 



1. Moderately long residue life (1-3 years), 
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1. The LDjQ ratings are based on the amounts of 100% strength 

chemical,. However^ insecticides as marketed vary in strength fi 
1% up to 95%. After dilution- with water for sprayings actual 
strength may only be about 0,l-0,2%. 

2. The LD^Q ratings give little information on the cumulative 
effect of repeated exposure *> 

3. If spilled on the skin, liquid insecticides are more readily 
absorbed than wot table powders or dusts; 



4, Note that some inecticides like TEPP and Phosdrin are about as 
toxic dertnally as they are orally; 



5. EY'^y_^l?ss 4 (least dangerous) insecticides can 
cause severe poisoning if enough were ingested or spilled on th< 
skin, especially in the concentrated forrai 

6. ^^_^^^Q ??^ting has no relation to an Insecticide's effective- 



ness a'^ainst insects. 

CfcASS i 
Most Dangerous 

fcDgg (mg/kg) 

CoiTJi on Name Other Trade or Chemical Names Oral Dermal 

D^isanit Terracur, fr^nsuifothion ^ 2-10 3-30 

Di system Di sulr jn , ^rumirial^ bxydi su If 6 cbh 7 15 

Dyfonate fcnbfbs 8 25 

Endrin Hexadrin 1 18 

Parathion Sthyl parathion, 51ade:n, Niran, E-605, 13 21 
Foiidoi E-605, Pho-'kili Orthophos, 
Ekatox, Parathenei Fanthion, Thiophbs ^ 
Alkron 

Phosdrin mevihphbsi Phbsphehei Menite 6 5 

Systox demetbh, Sblvirex^ Systerabx, Demox ' 6 14 

Telodrin isobenzan 5-30 5-30 

TEPP Tetron^ Vapbtbhe^ Kllmite 40 1 2 

Thimet phbrate ^ Rampart 2 6 

Temik aldicarb 1 halovr 5 
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Commojt Name 
Aldrin 

Azbdirlh 

Bldrih • 

Biriane 

Dieldrin 

Furadah 

Gusachion 

Methyl 

parathibh 

Lahnate 
Monitor 
Mocap 
Thiodan 

Trlthibn 
Nemacar 



^aa gerous 
Other Trade or Chemicai Names 



Aldri te , Aidr osbl ^ Drinox , Seedrih ^ 
Octalene 



Nuvacrbh^ Mbhbcrbh^ mbhbizrbtbphbs 
Ekaf OS , Carbicrbh 
chlorf envtnphos , Sapona, Sapecron 
Alvit, bctaldx, Dieldrite 

carbof urah, Curaterr 

Guthibn, Carfehe , azihphbsmethyl 

Fblidbl Mi Parathibn M, Nitrbx^ Metrbh^ 
Parapes t , Dalf , Bartron , Phos pherno 

Methbmyli Nudriri 

Tamarbhy methamlcibphbs 

Jolt , Prophos , ethbprbp 

endosaifan, Gyclodan, Malix, Thlmul, 
Thibdex 

carbbphehbthibh^ Garrathibh 
phenamiphos, fehamiphbs 



Oral 
39 

17 

21 
10-155 
46 
11 
12 ' 

14 

17-24 
21 
61 

43 

30 
8 



rating 
fie rroal 

98 



126 
43 
108 
90 
10,000 
220 

67 

1000 
118 
26 
130 

54 
72 



EKLC 



Common Name 

Baygbh 

BBC 



Bux 

Chlbrdrine 

Ciodrih 

Diazinon 

Dibrom 
Dimethoate 



CLASS 3 
Less Dangerous 

Other Trade or ghemi.cai Names 
prbpbxur 

benzene hexachlbride^ Hexachlbr^ 
Behzahex> Benzel , Si^prdcide , Ddl, 
DolmiXy Hexafbr^ HGH 

Bufenkarb, met alter mate 

Chlbrkill, Orthochlot, Ualt, Aspon 

drbtbx3rphbs 



Basudin, Spectracide, Diazbl, Sarblex^ 
Gardentox 

titled, Bromex 



Gygbn, Rogbr, Peirf ekf.hion^ Roxibh^ 
De-Fend 
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287 



LD5P 
Oral 

95 

600 

87 

335 
125 
180 

250 
215 



rating 
Dermal 

1000 



400 
840 

385 
900 

800 
400 



Common Name 

Dursbari 
Dipterex 

Folimat 

Fbiithidn 

Hostathibn 

Heptachlor 

Lebaycid 

Lindane 

Metasystox 
Mi rex 
Tbxaphene 
Undeii 



Vaoona 



-Ci >4man- Name 

Galecrdri 
G2r'5ona 
Kelth^ne 
MaiatWfcn 

Hethoxychlbr 

Mbrestari 

drthene 

Seviri 

ted ion 

Vblatdn 

Actellic 



CLASS 3 (cbntiimad^ 
Less Dahgerbiis 

Other Trade or Chem i cgi Names 

chldrpyrif OS , Lorsban 

Dyldx, Klorfqn, Danex, trlchlbrfbhi 
Neguvoa^ Antton, Bovlnox^ Prbxbl, 
Tugbn^ Trihex 

^ethoate 

Nuvai, Agrothion, feni trbthibn 
triazaphds 

Drinbx H-34, Heptamai 
Fenthibn 



Gamma BHC^ Gammexane ^ Isdtdx , OKO 
Benesan^ Liadagam, Lintox, Novigam. 
Silvanoi 

bxydemetdnmethyi 
dechlbrane 

Motox, Strobane Tbxakil, Magnum 44 

Baygon, Sunclde, Senbran, Blattanex 
PHC, propoxur - 

DDVP, dichlorvos, Nuvah, Phdsvit 



CLASS-4^ 



Jjeost Dangerous 
Othe r Trade br GhemlraT Names 
An^ofex, Genltbx^ Gesarbl, Nedcid, etc* 
chldrdimeform,, Fandal 
Appex^ Rabbh 
dicofoi, Acarin, Mltigah 

Cythioht Uriithion, Eiiimatos, Fyfanon 
Maiaspray, Malaraar^ Zithibl 

Marlate . , ^ ' 

For^rtan 

Aeephate, Ortran 

carbaryl, Vetox, Ravybrij Tricarnam 

Tecradifbri 

phoxim, Valexbn 

pirimiphbs-methyl, Bljx, Stiosan 
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Oral 



97-276 
180 

50 
500 

80 
100 
200 

80 

47 
300 

90 
106 

90 

%0- 
Oral 

U3 
127-132 
4000 
ilOd 
137 5 



rating 
Derma T 



5000 
1600 
866 
850 
14^700 
1845 
2080 



2000 

700 
1300 

noe 

195 
1300 
1000 

173 
800 
1075 
1000 

107 



ra :ing 
De fmaX 

2510 
3000 
5000 
• 1230 
4444 

6000 
2000+ 

4000 
10,000 
1000+ 
2000*- 
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DISEASE CONraOt 



I i TYPES OF diseases' AN& THE IR IDENX IHCATKm 



Paras4^1c V8> NQtv-4>ara8ltlc Diseases 

Parasitic dise ased are caused by certain types of fungi , bactert ^ » atsl 
viruses that invade plants and multiply within their tissues. Nematodes and 
parasiti c weed s ^ like Striga (witchweed) can also be Included in this cate- 
gory, but we'll deal with them separately below. 

Non-parasitic (non-infectious) diseases are caused by unfavorable grow- 
ing conditions or other non-parasitic factors such as: 



a. 


Excesses, deficiencies, or imbalances 


of soil nutr-^ents; 


b. 


Excessive soil acidity or alkalinity. 




c. 


Temperature extremes • 




do 


Poor drainage or drought; 




e ; 


Mechanical, fertilizer, or pesticide 


injury. 


f . 


Air pollutants like ozone and sulfur 


dioxide. 



Some of these non-parasitic conditions produce symptoms easily confused with 
those of parasitic diseases. 

Fungal Diseases 

__"*- 

Fungi are actually tiny parasitic plants without roots, leaves ^ or 
chlorophyll which feed on living or decaying organic matcer; they reproduce 
and spread by means of microscopic seeds called spores . Some fungi are 
beneficial such as those that help break down crop residues into humus; 
others can penetrate directly into seed, leaf, or root tissue or can enter 
through wounds or nature openings. 

General ty p es of fungal diseases : Leaf spots leading to possible defolia- 
tion; rotting of seeds, stems, stalks, roots, grain heads, pods, and ears; 

storage molds; wilts. 

ti 

Diseases caused by fungi are by far the most common ^ because the spores 
are highly resistant to unfavorable conditions^ they are easily spread bj» 
wiaid, water, soil, and farm implements , but some types can also be carried, 
by the crop seeds themselves. Most fungal diseases develbp and spread much 
mora^ readily binder high ttumidtty and moisture s An important characteristic 
of fungal diseases is their ability to mutate to prbdtace hew races that are 
resistant to certain fungicides; this is not common, however. 
B a cterial Di fc^ e ases 

Bacceria are microscopic single cell organisms that multiply by cell 
division. Like the fungi, some bacteria are beneficial .ind perform essen- 
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fiat faSctibns like cdriv^rting uitavallabie S^ginir- forms of ^sdil tiy|^^|nts 
tb Available Iribrganlc (mineral) fbms. Others In '^de plants and caase 
diseases that produce j^af ipSts, vllts , ^^^^ ^ ,>.-Sg^^£H^ f?°J'^^° 
For several reasons, bacterial diseases a re geHeralxy mach less prevalent 



thati fungal dis eases , 
a 



Bacteria lack a resistant spore stage ind aire Very dependent on 
favorable temperature aiid inOlisture conditions. 

b; Unlike the fungi, bacteria can't forcibly penetrate Into plant 
tissue but must enter through natural openings or wounds. 

Although bacterial diseases can be spread by wind driven rain, 
field equipment* and certain types of insects (mainly |ome _ 
beetle?)', they are xnuch less readily transmitted than fungal 
diseases. 

senses 

Viruses are microscopic particles consisting of a core of nucleic acid 
(genetic material) surrounded by a protein coat. Viruses can "^l^^Pi^ . 
diverting living host cells into the production of more virus^ partlcles^and 
can also miitate to produce different strains. They are largely ^PJ^ad by 
aucklng ins^rr^ (aphlds, leaf hoppers, thrips); the relationship between 
ttete fnsect -l Fgctors and the viruses is sometimes very specific; for exam- 
ple, peanut roiette~vlrus is transmitted by only one species of aphid. Some 
species of weeds are susceptible to certain viruses and ^serve as jat££Hat£ 
tosts to provlae sucking insects with a steady source of Innoculum. 

Viruses usua ll y don't klll^ plants but can greately reduce yields and 
ntialttv. A wide variety of ^syapwrna are produced such as leaf^ffiot4:X^ 
(blotching), ^^^Is^irlAl^^ chlo^rotlc^yellow) or necrotic (dead)^^ ^ 
the leavp^ > lea? malf ormatlon* lea^^t^lpir^g , and excessive branc4ij^. 

How to Identify Plant Diseases 

Some plant diseases can be readily identified by non-professionals 
right in the field; In other cases, however, accurate diagnosis^ requires a 
300d deal of field experience or even the expertise of a trained plant 
pathologist and lab facilities. 

Troableshbbtlhg Disease P roblems 

Helpful items ; Magnifying glass , pbckit knife for slitting stems, 
pictorial disease Ideritif Ication gyldps (jee below). 

1. Symptoms of some fUngal, bacterial, and viral diseases cah^be easi- 

confused with each other or with those caused by nematodes,, 
^arai^itlc diseases , or jjtsects . Pse the troubleshooting guidfe on 
ppi 158-162 to Helf^'fiarrov the problem dbvm. 

2. Examid the plants closely, if root, Astern* or stalk rots are sus- 
pected ' carefully rsfflove some .plants from the t»oll along with part 
of the* root aystcfln; look for signs of damage such as soil insects. 
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root feeding, root dlscbloratioh. Slit steins and stalks lengthwise 
and checic for rotting^ dlscblbratibri or borers, 

Identification Guides For the Reference Crops 



This section gives verbal descrlptibhs of cbminori reference crop . 

diseases, but pictures are definitely worth a thdusarSi words when it comes 
to identifications Ag field workers will fiiui the following pictorial 
disease guides invaluable: > ; 

Maize j ' . ' 

"Maize Diseases: i A Guid^ Field Identif ication ' , inf oraatioa Bulle- 

tin No, 11, CIMM^T^ Lbndres 40^ Apartadd Postal 6-641, Mexico 6, D.F. 
Avatiabie in English and Spanish. 

••A Compendium bf Corn Diseases American Phytopattological Society 
3346 Pilot Knob Rd,,' St, Paul^ Minnesota, U.S.A. 5512 li More complete 
than the CIMMYT bulletin and "also gives some control measures. 

Sorghum arid Millet ^ 

"Sorghum and Pearl Millet Disease Identification Handbook", Irifdrmatibh 
Bulletin No. 2, ICRISAT, P,0, Patancheru 502 324, Andhra Pradesh, I^IA 
or Texas Agricultural Experiment Station, Texas A & M Un±v,, College 
Station, Texas, U,S,A, 77843, Available in English, French, Spanish, 

"Sorghum Diseases"^ Bulletin 1085, Texas Agrtcuitural ExtetKion Sex-- 
vice, Texas ASM Uriiv,, College Station, Texais, U.SiA. 77843. Also 
gives some cbritrbl measures. 

Beans - ! 

••Field Problems of Beans in Latin ASerica", CIAT^ Apart ado Aered 6713, 
Calii COLOMBIA, S,A. $5,60 (U.S.) plus postage. Includes ^iseaees, in~ 
sects, and hunger signs. Available in English and Spanish. Also gives 
some cbhtrol measures « 

"Bean Diseases: How to Control Th^^^, Agriculture Band bbo^ Nb. 225, 
Agric, Research Service, U,S,D.A, Available from Superintendent of 
Dbcumerits, U,S, Gove rnfflent Print ing Office, Washi^tbrii D.C, - Ifot as 
complete as the CI AT bulletin, 

Sbybeahs 

••Sbybean Dtseases Atlas^^, Cooperative Extension Service^ Clemsc^ 
University^ Clemsbti, South Carolina, U,S,A, 29631^ 

"Soybean Insects, Nematodes Circular 504, Cooperative 

Ext. Service i Clemsbn Uhiv;, Clemson, South Carolina, U,S,A. 29631. 
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fl. METHODS OF DISEASE CONTROL ^ND THEIR EFFEeTlVENFSS 



Preventioh vs. Cure 

Most diseases such as vlr j&g s and the bacterial and fungal rots of 
seedi, seedl ings, roots, stalks .^fld-^^t:ein5 can*t be cbntrolle^ once^they 
enter plant tissue. Fair to good control of fungal laafspots* canbe 
achieved with foliar fungicides but this Is usualiy uneconomical with low 
value crops like maize , millet , and sorghum. Disease control methbcjs are 
therefore geared much more toward prevention rather than cure. Let s look 
at the principal nan-chemical and chemical control practices 

NoTi-'Cnen iica l DisGas€-Xojit:r ol-jlgthod^^ 

1. Resistant a^ ^^^^^: Plant breeders have located genetic sources 
of resistance ^t- some of the more serious diseases, especially 
viruges and oth^r types that lack effective or ecdndraical chemica. 
control measures. However, resistance does hot mea n iaO% immun- 
ity, and the abtltty of viruses and fungi to mutate into new race: 
has 'posed some problems. Disease resistance is a top priority 
a:vbng plant breeders; 

2. Sanitation and Cultural Practices 



Disease free seed ; Sdme_ dise.^ses like ^bacterial blight and 
com-mon mosaic virus of ; beans can be carried by the seeds. Th 
use of certified seed (see Section C) that ;s disease free is 
ah important management practice in many bean growing areas 
where these problems exist. 



} b. Controllin g host plants am i i^seg^ggCgrg-: Tht^ is especial 1 

\ important for cohtrblllrg r.ertaiit vljal diseases and i- volves 

< he remcvai- of host weeds and. other natural. vegetatloTi chat 
serve as sources of iniibculum. In some cases, non-susceptibl 
barrier crops aro planted around a field in a 15-20 meter wid 
strip to "clecbhtami-ncite" sucking insects before they reach th 
susceptible crop (thj.s is usually not practical). Mso in- 

^ eluded is the roguing (removal) of diseased crop plants 

attacked by viruses ; Mogiuhg is riot effective for most fungal 
and bacterial dir ;^s?.B. 

\ c. Crop residue management: The burning or plowing under of crop 
residues is an effective prevention method for a few diseases 
like peanut Southern (Sclerdtium) stem rot i 



d* The following practices may help minimize certain disease 

problems: not cultivating plants whila^timy ^are^weg; avoiding 
crop injury at or before ' harvest ; irrig ating in the -morntng ; 
when sprinklerF or hand wateririg are— used so th at^^crop ieavej 



* Fair control of. most bacterial leaf spots can be obtained vising copper 
base fungicides i 



rht^ ; using raised beds to imprdve drainage; dls- 

Ls-i ^ 

£. ', ■_ _ _ 

^^^^ can reduce the incidence of matiy fungal and tec- 
aerial diseases,* especially those that are so 
will have little effect bti viruses . There is nothing wrong 
moncilture from a disease standfTpint as long as resistant 
varieties arc being cohtinuai;Ly developed atrf introduced in 
response to new ptobleis; however ^ this is unlikely in the 
LDC's. 

f ; Intercropping may reduce or intensify disease problems ,de- 
■pending on the crop mixtures involved and wtether ?:hey share 
some diseases in comnK)h. / 

Chemical Disease Control Mef-.hbds 

1 Fungicides can bo apolled to planting seeds, the soil , and crpp 
lea^es'and will provide fair to gSdd control of certain fungal 
diseases. They are mainly applied as protectants . 

a. treatment with a furgicide-^ ^Ji ^or liHuid ^rill effec- 

tively prevent seed rots (pre-emergence "da^nping off 3 jaused 
by soil fungi and will also kill any fungal dtseases boTO^ 
the se^coat surface such as loose smut ^nd covered smut f^ich 
attack adult sorpham plants. 

Since seed treatment/ mainly protect the se^ , they are ^ 



Oince ui. ce»v.i«^*»w^ ____ jTT^i, 

effective at preventing seedling bUght s^ ^ rots) and seedliHg. 
root t-o^ ;. A systeSc se^ treatment fungicide called Vi ta^-^x 
Carboxin) gives sffiewh.it better control., 

Seed treatiencs wijl not control any j6tl-borne or airborne 
fungai diseases iMt attack older plants ouch as l«af spots, 
stalk rot^^stem-rbtSi arid root rotsi 

b.. FuHEicide appllcatj^ ^g^he_8oil; Sob« fungicide like P<3^ 
(TerrachlorJ. Vitavaxn[carboxin), and Benlate^ (tendmyl) can be 
applied as sprays or diists to the geed^orrow or to the row 
soil doring crop growth t^o control certain fungal stem aad^ 
toot r ots . 

Such soil applications are seldo^ necessary or econcsnical for 
maize, sorghai, and millet .but are Usually profil table on niRh 
yielding peanut and bean crops if such disease problems 
exists 

FoItaS fu ngicid es can be applied duiti or sprays to^crop 

rnnH^I fungal le sf^PQ^^se r8_eA . Most foUar 
fungicides act as protectant? to help prevent the occurence or 
spread of leaf ^pots. Some of the recently developed systemic 



c. 



* Especially soil-borne ones. 



fungicides like Behl'at^ (beric3myl5 and Mertect (Thiabeiflazble) 
also have e rr a dlc aiit^ properties i 

Most foliar fungicides have little or hq activity against bac- 
terial leaf spots, 'but coppe r basta fungicides provide fair to 
good control i 

-e- I Foliar fvingicides are usually hot -Gcbhoraical for field crops 

like maize, sorghum, anS.^illet * but are of t^_ essential for 
control of Cercdspora leaf spot in peanuts and can be very 

^ profitable In this case. Their use"^ on beans may be justified 

^ Where yields are In the .inediuin to .high' raoge and _f\jngal leaf 
spots become seigibuSr The use of foliar fungicides on high 
value vegetable t props such as , tomatoes ^ squashy and pbtatbes 
is usually very cost effective where fbllar fungus diseases 
are a prbbleiin. 

2i Soil sterilants like methyl" br<)mlde , fcrrmaldehyd6 ^ Basamid^ aiii 

Vapain will <:ontrbl soil fungi^ bacteria^ insects , weeds, and nema- 
todes i . they ar^ applied In advance of planting aril allbwed to 
' dissipate before the seed^ are sown. Soil sterilants are fre- 
quently used on seedbeds fbir 'grbwihg tbbaccb and vegetable traris- 
plants but are too expensive' for use with the reference field 
crops • ^ - - . 

3, Arltibiotlcs like Streptbmycih and Terramyciri are " bactericides used 
as , foliar sprays br transplant dips to cbrittbl' certain bacterial 
diseases. Ofeher ant ibid tics like Kasutnln (Kasugamycin) and Bias - 
ticldin are Effective against .certain fungal diseases such as rice 
blast and are wldely used in Japan.- Their high cost makes thera 
unecbixbmical fbr use on the reference crops . There- are several 

' . problems assbciated with ant ibibfc ics , namely residues, the devel- 

opment of reslstaat races of fungi and bacte and dccasidtial 

phy to toxicity (plant ih;jury), 

. . . _ _ - ______ 

4. Use o f infjectlcides tb cbhtrbl insect vectors ; This is seldom 
completely effective since 100% cdtitrdl, is impossibles 

- - • ■»» 

Integrated Disease Cbhtrbl ^ , 

Integrated disease cdritrdi involves the combined use^ of nori-chemtcal ^ 
and chemical methbds. Except for the mercury base fungicides' sometimes used 
as seed dressings, the fungicides pose few toxic or^ Environmental threats^ 
unlike sbn^ insecticides. The main impetus fdr integrated disease control, 
is based bri'Secbnbmics and the fact that many diseases cannot be adequately 
cbritrdlled with chemicals;^ 

- ' 
?.ECOHM£tn)ATIONS FOR FOLIAR FUNGICIDES r, . 

Protectahti vs. Erradlcaht Fungicides 

/ Mbst fungicides like Marieb^ Zineb , Difolatan, and Manzate act as .pro- 
tectants : ,by remaining pii the leaf surface td^ prevent fjingai spores from 
germinn ting and penetrating tbo nlarit ; they have little or no erradicant 



ability to stop the progress of an existiTtg infections However, a few fun- 
gicides like Benlate (benomyi) and Thiabendazole (Mertect) are actually ab- 
sorbed into the leaf tissue and translocated outwards toward the margins; 
these systemic fungicides act as erradicants as well as protectants and also 
ha^e other advantages: 

1. They are not vulnerable to bein^; washed off the foliage by rainfall 
or sprinkler irrigation i 

_ % 

2. Since they are translocated within the^ leaf, uniform foliage cover- 
age isn't as important as with the non-systemic protectant fungi- 
cides. 

The main disadvantage of the systemic fungicides is that they are effective 
against a narrower range of fungal diseases than most of the protectant fun- 
glcfdl^T" so more care must be taken to match the product to the diseases 
Another problem is that a few fungal diseases have developed resistance to 
some of the systemics (this hasn't occurred with the non-systeraics ) i 

Guidelines for Applying Foliar Fungicides 

Type of Crop : Foliar fungicides are seldom economical for maize, sorghum, 
and millet; they will give^ the best benefit/cost jfatio (cost-effectiveness) 
when used on well managed peanuts and beans under conditions where fungal 
leaf diseases are a limiting factor and on high value vegetable crops. 

When to apply ; ideally, applications should be started slightly before the 
onset of infection or at least before the disease signs have become very 
evident; This is especially important when non-systemic protectant fungi- 
cides are used , in most growing areas, the major fungal leaf diseases are 
often rather predictable as to_ their date of first appearance, so that pre- 
ventative applications can be begun in advances Fungicides are too expen- 
sive to be used on a routine basis from the time the plants emerge; besides, 
most fungal diseases don't infect plants until around flowering time or 
afters 

Frequency of application : This depends on disease severity , rainf all ^ and 
type of fungicide s The rfon-systemic protectant fungicides can be washed off 
the foliage by rainfall (or sprinkler irrigation), but the systemics remain 
safely within the plaT^t jnce they've been absorbed. Under frequent rain- 
fall, the proteocants ai^y have to be applied as often as every 4-7 days. 
Under less wet conditions, intervals of 10-1 diays regardless of rainfall 
frequency. Disease severity also affect_s apf *.cation frequency but is 
usually closely related to rainfall and humidj.cy (as well as varietal resis- 
tance). 

Uniform and thorough coverage of crop foliage is very impor»"ant when apply- 
ing fungicidesi This is especially true for the protectant products which 
are effective only on those portions of the leaf surface they actually 
covers An att:em;^>t should be made to cover both sides of the leaves when 
using protectants. Stickers ar>«^ 1 Rprepiders (f>ee pp 233-234j are recommended 
for nearly all fungicide sprays to ^ . crage and adhasioh; Duter ±Si 

one exception, since these additives increase the likelihood of crop injury 
froa that, particular product. Some fungicides already contain stickers and 
spreader i so be sure to read the label. 
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away spray dropiecs. 

Nozzl e selectir^n g illJ£^^^$r_ operatlbn : See insecticide section. 

Do sa ^e Recot i' andationS: 

Always follow lal^e^ ins true tlbris arid the recommendations of your cbun- 
tr-y's extension service tf ^he la'.Uer are based on sound ada^tive^ research. 
The following rec.ommefi^^^Xons are meant to serve as general guidelines. 

P^attu^Xexcospor^ LeafS£ot enlate and Outer have generally proved the 
^ol7 effective af choup mo^^ other products such as Dithane M-45, Aritracol, 
ffravo (Daconii). Difol^^an, copper-suif ur dusts, and copper base sprays also 
give satisfactory conCrol. The following recommendations come from North 
Carolina State Oniver^ity (U.S.A.) and Australia. 

Outer 47% WP , ^23 i^^^as actual formulation per hectare (6 ounces/acre); 
: don't use a sticker ^ spreader. 

- Bealate 50% WP. '^^5 g^^^g actual formulation/ha (4 oz.^acre) plus^ 

iH'Ekir-spreader.^ Control is enhanced by combining 285 grams Benlate + 
1.7 kg Dithane M'*5 Or Manzate 200 + 1.3 liters non-phytbt ^oxife crop oil 
j per hectare; the imprbves penetration. 

CO MMON FOLIAR FeNG ICl^jSl 

They are of relatively ibv7 toxicity (compared to insecticides) and have 
minimal dermal absorption (the dermal LD50 fbr Captan ±s over 10,000). 

ANTRAeOt (Prooifieb): Not registered in the U.S., but vzidely used over- 
seas. A zinC baSf Ptroduct by Bayer. Especially effective against ^ 
early and late tjlig^it. Cbmpattbie with most other pesticides. Use at 
75-125 cc per 15 lit^^s (5-8 tablespoons per 4 gallbns) arid apply at 
4-10 intervals 'i^'^"' -ling oh weather ard disease severity. 

BENLATE fBe,nomyl)= One bf the few systemic fungicides: has an erradi- 
cant ef^-ct as v?ell a prbtective effect but it Is not broi.a aprec- 
trum; mainly for PoWr^ery mildews, Cercospora leaf spot /..aanuts), 
Botrytis (Gray ^o'^-^^ of tomatoes and lettuce, and brown rot of truiu 
trees. For smaJl>t^as, uSe 1-2 teaspoonfuls per gallon (^-IC cc/ 
gal.). Also prevents n^ite eggs from hatching. Repeat at 10-21 day 
intervals. Use sticker-spreader. 

B6RD^.AUX (copper ^^^l^ate + hydrated litoe + waf.ari: Orio of the first 
original manmade fungicides. Has a protectant effect arid also repels 
some insects. I?°^'t let 'che solution stand in the e.tayer ror long 
periods. Yg^^g-^^^e_tt-f our self . Two comn-.on form i^as are »-» 100 



and lO-lO-lbb (first 2 numberis refer ro lbs; o£ copper suif ate aS 
hydrated lime; the last number refers gallons of water ); Each ibi 
of copper sulfate in 100 gals, of wat equals 1/3 tableispqori (5 c 
per gallon. Each ib. of hydrated lime (slaked lime or caici'im hydrox- 
ide) per 100_gals. equals 1 tabiespbdri (15 cc)/gal . To make 1 gallon 
' ♦ of the 8-8-lOp formula^ dissolve 40 cc copper sulfate in 1/2 gait, of 

water; then dissolve 120 cc of hydrated lime in the other 1/2 gal; then 
mix both together. May cause leaf burn if made too strong. 

CAPTAN (Orthdcide, Merpan): Very safe broad-spcctram fraj^vcid'T' (also 
for seed treatment). Use the 50% WP at 3. 5-5 tablespoons j^d. 
(13-20 cc/liter). As a ^aedbad drench £or damping off prevenul^on, mix. 
up 2-3 cc/liter of water and apply with a r^r. inkling can at the rate of 
2-3 liters/sq. meter immediately after planting vegies (if se«^ Is not 
treated) or as sddri as the seedling em?;i'i5e. 

C OPPER CQMPOUNj>& (Aside from Bordeaux) For broad-sp" : r ► am foliar, fun- 
g"al control, but also more effective than other types foe bacterial 

leafspots. Don't mix these with Dlazinon insecticide. Copper 

dxyxhloride and Cupiavit Blue are two examples and are used at 400-^00 
grams/ 100 liters water. 

DAeONtb (Bravo W-7 5, Termil): Broad-spcchrum foliar furi^al cdritrdl, 
toxic to fish. Compatible with most othfir fungi cidesj. Don't apply 
within 5 days " harvest. Use au 2.5-3 «-ablespbon3 per gaxldh (10-12 
cc/liter). 

BttTER (fentir ^ y^lde): An organic tin cbtnpbunt? uijed potatoes fdr 
its unusually good control of early anc j-^^te bligats. Also widely nsed 
fdr Cercospora leaf spot peanuts. Has orae ins<;.ct anti-fecdihg 
properties. Do not use r, s t inker r-s pro ade. or le^-^f burn may result. 

HANEE (bt thane M-22, Manzats 200, Lonocoi M)_: Manganese base bt dad- 
spectrum fungicide available as an 80% WP. Used at 1.5-2.5 table- 
spoons/gal. (6-8 ^g/1) or 1.5-2.5 Ibs./inO sals. Don't apply within 5 
dayiF? ot harvest . 

MANZAT E (Dithane M-45, Mancozeb , Fore): A manganese -zinc canbir; at lor . 

Mariuf icrurers claim it's better than Maneb on tomatoes. Use same 

dosage a^ for Maneb. Dcn't apply within 5 days df harvest. Mso used 
as a s.-^ed pHtci dip on potatoes to control seed pi .ice de.:ay. 

-:iNEB (Di^Hane Z-78j, Ldhdcdl Pdlyratn Z): A zinc bast- product . May 
injure squash and cucumber and tobacco. Efcih't apply within 5 days of 
harvest i Use s ^me dosage as for Maneb. 

PCN2 vTerrachlor, Brassicol): A soil fungicide usually applied pre- 
plant either broadcast or in a band; also used as a soil drench at 
transplant time. Mainly for damping-af f , Sclerptiriia, and Rhizoctonia. 
For cabbsj^^e family crops, it's used as a s^eedbed drench right after 
planting. U^e 1 n;^tiespoon Terrachlor 75W + 2 tablespoons Cc'ptah 50i; 
per gal. of water and apply it over 50 sq. ft. 
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FUNGiCibES FOR SE ED TREATlgNI; 

Remember that treating seed with i fmgiclde inhibits sur^?.ce-b^ 
fungi on tteseed coat anf protects against Sdil-borne ones. Moat fuogiplde 
seed treatments offer no protection to the SeedUng, However sonje pf uhe 
Sewer "y^tenvl^ fungicides for seed tre^tn^nt such as Vita vax Uarbo^in) can 

of fir ifer^FFtection during the Mill ^^^^^ ^^^"^f^T^u' ^^rH^r 
treatment will na^ control any soil-borne or air-borne fungal diseases that 
attack older plants like b-af spots, stalk rots, root rots, etc. 

ARASAN (Thiram, Tersan): A low toxicity compound usually available as 
. a 50% or 75% dust. 

BENLAI^ (Thiram + Benlate): For control of sotl-borne Pythium, ^ 
Fl isarium, Rhtzoctonia damping off and early root rots of beans ar. 
peas. Beniate (benorayl) is a systeraic. tow toxicity. 

CAPTAN (Orthoctde, Merpan): Another low t ox t a ty seed troarnent fungi- 
cide that*s also used aj a foliar fungicide . 

FEfiNASAN: A combination Arasan and Lindane ^^^/"^f ^^^gf^-^^^l;^ 

se-eral formulations. Fernasan 75W contains 75% Arasan and 1% 
iindane~on.y enough insecticide to protect seeds during "f^ "J^ - 
onSe ±n the Iround! Fernasan 6o/15 contains 5P%- Arasan and 15% Lindane 
for be^te? control 0.1 seed eating insects in the soil. Both fomula- 
tions are used at rat. s of 100-150 grams p.>r 100 '"g of seed. Smaller 
seeds ^equl e the higher dosage (more >uriace area;. 

MERetJRY COMPOUNDS; Mercury compounds have bter. virtual .l-i b..nned in the 
Fs as seed trea tments. The problem wasn't a build-op of mercury in 
tfe'sSl but the accidental (or unwitting) itigestion of mercur, created 
seed by livestock or even peopio. Mercury i^^ very effective and even 
has a penetrating effect into the seed, but_Jvoid_uslgfrJ^henever ^ 
pfss^bK? common mercury-base seed treatment con..pounds are .SeresaH. and 
SemesanT Agallol is a mercury base dip for P^'^^^)^^ ^'-^'^l^^^^ 
zTn-^Tor Manzate can be substi tuted. Skin absorption of organic m..r 
cary compounds (Ceresan, Semesan, Agal lol) is minor buc act so wit. xn 
organic like bichloride of mercury. Avoid breathing the vapors of any 
mercury product . 

APPLYING SEED TR EATMENTS: Arasan, Cavtan, and Fernasan can be applied 
^dasts~to'"the seed at the rate of about 2-3.5 grams per kg of ^ seed 
Smafler Seds need the higher rate). ^ b.by food ^'^^^p^^- 
fect for small quanr..UJ»s of vegie se ens and you can eyebaii the ra^ 
(it takes much U'.s than you think); s^«J should look unifoi^iy covered 
sut rj. "bur--- fa the fungicide. Wash hands after^'aras. Alv^ays 
itor?^reated se^ but of r.ac^- of children and NEVER fe«i lef covers to 
humans or animals (i/e. treated maize, sorghum, bean se«l, etc.; 
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NEMATODES AND THEIR CONTROL 



li BASie FACTS ON NEMATODES 

What are nematodes? ; They are tiny^ colorless ^ threadlike ^ uhsegxnehted 
roundworms; they are not relaitcd to earthworms. Spme types of nematodes 
like hbokwbms, roundworms, and plnworms att? man as well as. animals. 
There are several dozen species that attack _p tnt rbbts^ as well as a f e / 
that injure stems and leaves . These _plant feeding nematodes liv in the 
soil ; aad nost are tob small (0.2 - 0.4 mm) *tb be easily seen v.j.l-: the naked 
eye, 

Hbw db they damage plahtg? : The _rbbt feeding nematodes are the most 
cbmmbn types attacking plants. They feed bh or inside plariu roots using 
needle-like mbu'ihparts (called stylets) for piercing and sucking. The root 
knot nematode causes pbrtibns bf the roots to swell into gallil or knots, 
it^hile root lesibn nematodes prbduce dark colored lesibhs bri the rbbts. 
Sting nemaybdes and stubby root nematodes prune the root system, making it 
appear stubby and sparse. Affected plants have trouble absorbing enough 
water ^ .ic! nutrient and bocbine much more vulnerable to soil-borne fungal and 
bacterial diseases. In fact, those tomato varieties resistant to Fusariura 
wilt lost that resistance when attacked by netuatddek . 

_ How se ii biis is the damage? : ^^zvy infestations cati lower crop yields 
by 30-80%. 



Where are hematbdes found? : Nematodes can be found in virtually any 
soil but are uibst prevalent apd_ aiztive whe; ^- soil temj}era tiires are warm; 
they seem tb prefer S'-.^d^ .r soils br those portions where moisture ihd. soil 
fert-llity are Ibw.^ t 

K^w do nr niatbdes spread? : Neinatbdes reproduce by eggs, and life cycles 
of sbm^ typec can be as short as 18-21 days in warm soils. Although a typi- 
cal hematcde will move less than half a meter during its life, X hey are e u a- 
ily spread by soil carried bf tools, feet, afjii transplants Ol by vrater run- 
of f from a field. 

What crbps are mbst nffaofc^d^ Ifearly all crops are su&uep^ibig_to 
sbme type of nematode but vegie s and pul s e c r^^ps- ^re generoiiy more vulner- 
able than cereal crbps ^ 

F^me crbps especially susceptible^ t4> r-^ bt knot nematode — damage ' Sq utas h, 
cucumber, watermelbh, cantalbUpe, tomato, pepper, beans, peae , okra , let- 
tuce^ carrbts, and strawberries. 

Some C lops esjiecially sufic-.* otibie tb rbbt Xesibn ne^at^^de^s^ : CI :r a , pe p pe r , 
pb** it'- : sweetpbtatb, stravrberries , cbwpeas, peanuts, soybeans. 

Vuieties within a crbp vary greatly in their resistance tb different 
t3pee nematodes. 



il. HOW TO DIAGNOSE ^MATODE PROBLEMS 



Neioatode damage ±s not often obvious or easily different: fated from 

other problems. In fact , a lab analysis is usually needed to confirm nsma- 

tode damage and the type of nematode ^ except in obvious cases of ror t laiot 
nematode infestation* 

A bove Hroand Symptoms 

Above ground s/icptbir.s aren't distinctive enough to make a conclusive 

diagnosis without al. o examiaihg the root systeai, but che following are pos- 
sible indications of lematode damage. 

1. Plant stunting ^nd lack of vig>r is the D:>8t ccwjcfi bat can so be 
caused by brUer problems sv.ch as low soil fertility, lack of mois- 
ture, diseases I insects, i :c« 

2. Yellowing of the leaves ^ Although diseases , some Ange^^ ligns, in- 
sects^ mbi3ture stress, etc. can cause similar syi*.ptoms. 

3.. Wi lting ^ even wfien soil tssiyture ap* iars adequate atri heat isn't 
excessive i soil inserts, stem borer and diseases can also cause 
w Itihf^. 

4. A distinguishing feature of nematode damage is that It alpost al- 
ways occurs in p ca t teredo ^atches^ in the ft^*J^d and is rarely uhl- 
fomi. 

Boot Symptbrnrj 

Carefully dig up the roots and iook for the follbwihg: 

1. Galls or kr f^ts^ o<\ roots ^:ndtcatejroot_ knot hematb ^e clamap. Eon^ 
confuse tUeir. with ^is^bla bacteria nodules attacr»^i to legum a 
roots. Nemcitode galls are s^^ellings of the actual, root Itself sand 
have a white, granular appearance inside. Ehixbbia r-xiules are 
pink to red inside and can be easily ^eteched from ta:> roots. 

Rbbr damage by other :;p2cien is less obvious and tafees tlM fbrS of 
dark cnT. o-ed lesiotf (wounds)- stubby rbbts, and gerioral stunting 
of thr root i?yst«£-ii. Don't confuse these ^mptbms with tfese caused 
rbbtwdrins, wtJ.te g:iibs, or other soil Insects. 

Labbratdry P -* actios: 5 ^ 

Plant ^^l^logy labs in most countries can test sell and roc* samples 
for nematodes. Take 5-10 random eab-samples wltaintbi field right next to 
plants, using a shovel. Wg down about 20-25 cm (8-1^ ") and discard the 
soil from the top 5 cm and ^rom the sides of the shovel. Place the reffla_±n- 
l :ig 15-20 cm deep pfr p in a pail^ and be sure to ihciude some _raoW. !iix 
the sub-eamplL? </ugei:-e; arei piaca about o half-liter (pint) of the soil in- 
to a plastic bag. Pr ecc; » iia sample from' sunllgh-: and exposure to exces- 
sive heat. Fill out the a<i?>^5 information form completely. 



Illi a OW TO CQNTROT:. NEMATODES 



iuccessrul nematode cotitroi requires an integrated approach that com- 
bin^jrv peverai non-chemicai raetfcds and the likely need for chemical nematb- 
cid^s. The a:ja of nematocides alone is unlikely to provide satisfactory 
control • 

Non-chemical Contro ls 

ii Avoid spreading nematodes into uhlnf e ^-^te d area s; Clean off soil 

from toco's and equipment; avoid using transplants of ur. known origin 
chat might harbor nematodes. Some types o.^ tpTies iiitrbducai for 
shade or windbreaks such as Prbsapls specleiii harbor hematbtJes. 

^ 2i Crop rotation ; Designing ah effective rotation r,?<juires a nematode 
lab analysis to determine the types of nematode?, p 'eseht ; givciri the 
many types of nematodes and si^flceptible crbps, a namatblbgist 
should be consulted. A farmeir's cropping optibru^ may hbt allow for 
an ideal rotation. 

3i Reststaat varieties ; ^macbde resistance varies greatly among 
varieties of a particular crbp, although cdmplete immunity isn't 
possible. Furtl'-.rmbrei even a resistant variety m:»y still be^us- 
ceptible to several types of nematodes. Vegetable /arieties with 
the letter "K" fbllowlhg their names have '^oaie resistance to i ema- 
tbdes (usually certain types of rdbt knot nematodes). 

4 . Plbwlhg up crop ^robt8_ and exp b slhg ttlem to &u r.i and drying win ds; 
This will sighif icahtly reduce nematode -popt nations . 

5. Floo-dinj]: month of flbbdlhg^ one uibnth oc dtylng, and an "^her 
nknth Ilo^^ihg will redu?^ nematode problems but isn^t often 

P' ^al 

6. Good soil fertility s^nd high sbil brg ati la matter le vels h*;ip re- 
duce the severity iematode damage. 

7. Ahtagohistic plants ; Mafiy garden uOS/^ reccyamend inter plant i^' 
marigolds agK>hg susceptible crbps Vb ^biitrcl nematodes. Howev^ir, 

reseerd has shown tha; marigold va2 .st-^ vary in their effeo- 

tiveness which is aleb limi ted to cert?/ln typh^ of i;eroacjdeti ^root 
knot ahd/br root lesibh^ depending or. the auttority). Fur tte re- 
mote., marigolds don *t kill tiemat^des^ but starve them oct; this 

means that ihterplantihg isn't effective , aince ncaratcd^^ 

would still have a fbbd sburce. Marigolds should tep tent soiic 

^ (about 15-20 cm^pilt) arid allowed to mature, feep^te area cc^- 

pletely weed a*id crop free where the marigolds are growings "61- 
lect the mature heiids befbre tl^y shatter (drop their se^s>: 

Where root P-rK. . nebiatbdes are ^ piroblem, marigolds s^o^l^ 

planted every other_year. French dwarf ^nes such as "Tpngcrine", 

^ "Petit.: Gbld*^ and "Harmcir.r" are known e effective: 
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9. 



10. 



Two iegiicie green manure or cover crops » Cr< 
(shovy crbtalaria or rattlebox/ and " 



-Jitrsatfi (hairy In- 



digo) can reduce populations of most types of nematodes * 



8i Heat sterilization of soil iifrl 



A good method for 



hot, sunny areas^ Cover the soil with plastic and bury the edges. 
Leave it on for 3-4 weeks which should heat up the soil to 
130-140''F several inches ddwti. this will also kill harniful fav^i 
niid bacteria as well as weed seeds. 

Heat sterilization bf^ tiuri g ery 8ri ed b o3C soli with boiling water ^ ^ 
steam^ or bal'lngii 

Deep setting of tbmatb^pla r-^ helps assure a larger root system 
more capable of withstanding nematode damage. 



Ohemical Cbritrdls 

S oil fumigants like methyl bromide, Vapanr, Basai^d, and EDS Hre often useH 
on vegetaSlco or transplant beds but are either too expenalvft or require 
specialized application equipment. Some are very dangc-ous. 

Non-fu migant hematocidea like Mocap (ethoprop), Furadati^ and :;as^>lt can be 
applied Is granules to the crop row and are al.-r -^--tive against some in- 
sects. Uuder small C^rmer conditions, their and other cereals 
for nematodes o:rv would be uneconcmical exc^ > of heavy infesta- 
tions and high pc'tential yields. Thet^j m^y cises where their use is 
justiried on the pulses , especially peaaut ?. : are sone prodinct use 
guiiielihes for so tia dt the more common nematocid&s: 

NEMGON (DBCP, "Frum/Tzdne): Comes as a liquid or granules but has been vir- 
tually banned la tl.e J.S: as a possible carcinogen ; prolonged exposure; over 
the years Vias caused testicular atrophy in maier.. Stay away from this one. 

FURA DAL^ (Carbof urah) : See description on ppi 240-241. Has a very 1^ > 
der^ but very high ora l toxi c ity . Ne'^atode application guidelines are 
shown bolbv^; 

Peanuts ; Apply in a band 30-35 cm wide over the row lefbre pl-ir.vlrg; 

Use 2 w 2-4. 3 kg of active ingredieht/ha. Needs to bt^ voikec 
iritb the soil 5.5-15 cm deep. 

Mai:ie: Apply in a band 18-36 cm wide over the rp if ci-e pi anting and 

work into the top 5-16 cm of soil. Use 1./-2.25 k.^ of active 

ingredient /ha. 

MOCAP CEthoprbp> Prb^hdsj^ : Kills nematodes and soil insects but is y^^^^ ' 
toxic both braJly and dermally; applied ilHe Furadan at tbe rate df 1.7-2.25 
kgTctlve ihgr =dlo.nt/ha. Ndt xecommended for most small farmers. Nbn- 
systemic. 

f EMiK (Aldicarb) ; A systemic insecticidc/nematbcide wi th e:ctremel£ high 
"oral and dermal tbxicity. Avoid iti 



[PASANlf (Terracur, fen5u 3 fo::V> ^ m a-systeu product for soil insects 
and nematodesi Very high" " ictd deraial ^cri clly. Avoid using. ; 

NEhL.CUR (Phenamiphog. F e nam±pho8> A x^ystemLc product fot afjmatddes , soil 
insects^ abbve-grdurid sucking tn^e kSi Ctass 1 toxicity. Applied to 
jpeanur • like Furadan at 1.7-2.05 kg acclve ingredient/ha. Handle with carei 
Use Furadan instead if possibip Hue to its much lower clennal toxicity. 




Root knot nematode gaixs on 
beari roots. Note how they 
differ from nodules by actual- 
ly being part of the root. 




mMAXQCIBES & SQlb ' ,ERILANtS 

Soil stertlanc is a vague term. Some products kill just about every- 
I thing (nematodes, insects, fungus ^ bacteria^ weeds) while others are less 
comprehensive. Some nematocides control only rieiuixCddes (i.e. ^:ike Nemagon) 
while others are really soil sterilahts in the broad sense. 

Eo soil sterilants also hurt the "good guys" like beneficial bacteria, 
fungi, and earthworms? You bet, but It's only temporary and conf ined to^the 
top 6-8". Where disease problems (i,^il borne ones) are severe, seme form of 
sterilization may be the only answer. 

Non-Chemical Soil Sterilization 



1. - Applying boiling water to seedbox soil is very effective if the 

soil is thoroughly soaked. 

2. Heating the soil in an oven or over a fire works great too; partly 
wet soil heats up better and the fbrmatibn u>; steam helps i Soil 
can be placed on a piece of zinc todfirig supported over a fire or 
use half of a 55 gal, drum split the Idng way. About one hour at 

iSO'^F does the trick; don't overcook the sdil as it may release 

toxic (for plants) amounts tf certain elements. One way of check- 
ing is to place a potato or sw^^tpbtatb midway ddwn in the soix, 
when it^s rooked, the soil is ready. 

Be careful not to recontaminate the soil by lurther additions or by adding 
compost or manure afterwards. 
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chemical Sc'k .'terilants and Nematbc-ldea 



BASAMID G-: ariuI^& (DMTT) 

A maitt-parposc soil sterllaht for nematodes , iasects, fungi, bacteria^ 
and weedr ; has a fumlgant (gaseous) action. Ntodetate tdxlcl ty for humans . 
applied broadcast or band. Soil should be clod-free , loose , ard semi-wet^ 
and free of andecotnposed plant residues. In sandy and loamy soils, use 
35-40 grams per sq . meter (11 sq, ft.) broadcast and Imme^ately worked Into 
Che top 6-9" of soil. Uniform mixing Is Important for good control. i Pre- 
vent escape of the fumes by watering lightly after appllcat ion ( i/*" of 

water or abour 2 gals, per sq. meter) and then brice again 3-4 days later ££ 
cov-rtng with plastic for a few days (sburids better); Wait 10-14 days be- 
fore planting in warm climates (soil temp, abbve 68°F); Stir soil thorough- 
ly 7 days after application. Can alsb be applied 20 cros; (8") wide centered 
over the row and incorporated 8'* deep fbr tobacco and ton^ato transplants; 
wait 4 weeks before transplanting. 

FO RMAbBEHYBE (Formalin) 

Controls everything but nematodes and we^ seeds. There are varibus 
recipes but here's a couple bf bid standby's: 

1. 1 gal. of cbmmercial fort laldehyde (about 37% strength) mixed with 
30 gals, water. Drench soil at 1 quart per sq. ft. (10 Uters/sq- 
ieter). Watar heavily ^-t*^rwards and apply plastic. Remo/e .plas- 
tic after 48 hburs arid work up the soli as soon as it's dry. WaiX 
lG-1" days before planning (make a 'ttnaii test planting first). 



2. Quickie Method -fo r ^tny^am otmts of soil : 1 part formal deTlydfe in :> 
parts water. Apf:-, at I t'<iblespoon per 2-1/2 sq. fe r^t. ( 0. 25^sq. 
5te>£>) of s^rjbvox Loil arid thcroug^ii - mix or stir. Plant after 2** 




met 



hours bwt water r^ght. after pbinting.^ 

Forraaldeh-rde funes ^^re irui-Atln^ r!-p eyes and nose and poisbnbus tc 
nearbS' g >virig plant si 

FITRABAN (Car bbf ur^./i? 

A systemi c -r-ma Jb ci de -insecticide available as a 3% at^ 5% granular 
formulation arJ a 75% WP. The pure material has a high oral buL very , 
derir ai tbxiclty , Usually applied a^ a band -.reatment centered over .he row. 
It's absorbed by the roots and then trans lor.-* red throughout the plar.t. Con- 
troli^ soil nematodes, i^oil insects, plus j::an> chewl-ig ani sucking fbliage 
pests like flea beetles. , aphids, leaf hoppers, and 2 -af ^niners. 

On vegetables, the rate of Furadan 5% granules is 30-40 grams per 10 
.colors of row length applied at transplant or seeding t.iie. Taere c^re 4 
reccrji 'tended me; hods ct app Heat. Ion: 

i. riciclrtg ^t in a 35-25 cm, (o 10'*) wldt band centf^red over the row; 
?. Izi a rl ;cle SiTonnd ^^irh tri:i3pia ^ ^ or p.^.-ed. 
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3. Mixing with the row ferttitzer and appijring it in the bob torn of the 
furrow, covering with a coaple Inches of soli and then seeding. 
Make the furrow a coapie inches off to the side to avoid fertilizer 
barn. j _ _ 

4; For uursery se^beds, use iO-iS grams per sq. meter (5% granules) 
and work into the top 4-5" of soil* 

j?EMAGOI^ (Fumazoae, DBCP) 

For nematodes oniyi Unf ortunatrtly, Neroagon has ::i found to be a T^o^."" 
^J bjte^ carctno^igen and is being phased out in the U.S* on some crops. Of mod- 
erate oral and dermal tbxicitv., Pruiiiazbhe is a liquid; Nethagbri cbiiies 
both a liquid w \ granules- r use repac'-L^ 1 x>femago^ granules or tl-tbse 

that have been exposed to t'.^^j for severa^ .ays^—all Lae vapor leaves the 

tyrannies in 7-^10 days when r - '^u to air . No for tobacco^ sweetpbtatoes , 
potatoes, beets, onions, ox. i When trah^plariting tomatoes aijd pep- 

pers, it's 6^3t to watt 8- iO ..»ays sfter treatirjeiit . Both liquid and grarriles 
neai to be applied 6-8" deep vnd then cbvekreJ fmake A furrow for each crop 
row) i Plant: seed or transp3«nt over the furrow. A qoart size jar with 2 
holes in the llo^ (opposite ea^^a other) makes a gbbd liquiU applicator. See 
label for dbsagu^as there are several different formulations. Has a f umi- 
gaht action. 

METHYL i^ROMIDE (Dbwfume 

A genera soil sterilaht sbld in a c in as a liquid ^mder pressure vAttch 
volatilizes iiitb a gas when opened. l Ugtily po is ona us to all living things . 
The gv ^. will seyerly burn the akin atid inhalation can be fataii Most formu-^ 
lations are spl^.sd with tear gas < chlbrbtlcrin) as a warning agent. Don't 
use oil bhibhst garlic— or celer; ;^^ 

?5ust be applied ur-iar a sealed plasti*-* rarj. to loo*; . semt-^j^ec soil 
tilled to at least 8". Soli shoulc! be free of cr >n re>Jjues. 1-2 lb', , 
heeded pprlOOsq. ft ( ccraetj J.n rati' Kieeo plactic on for at leac:t 43 hours 
after applicatibh, then stir ujt/ t:i^ soil help diss^^ the^chetJicaJ (no 

danger of human toxicity aft£:r 4<i hours) - Minting c?!l ^:^ done 3--7 df:ys 
after the plastic is taken off. UsuaJ.Iy usen only foe nursery seeJV^d ^6±1 
(i.e. tor starting but seeds for transplat ts) . 



MOCAI^ (Ethoprdp^ Jolt ^ Proph^) 

A ribh-systemic insect icide-nematocide for controlling soii^as^actF axyJ 
neLjatpdes. Highly toxic both b rally and digrmally. Resdity absorbed t.irough 
the skin. Has a residual activity of about 8 v^eeks in the soil. Re^qu...es- 
brily light incorporation (1-2" deep) as it moves ^ownward ratljer th . i upward 
(ho fuitiigant action). Rubber gloves are a must; when handling. 'It's too 
dangerbus a chemici^l for most farmers i / 



VAPAM (VPM) ^ 

A liquid broad-spectium Soil fumtgan fective against insects i^>it.ia^ 
tbdeSi bacteria, weeds, and fungii For ing ^auall areas, it can be 
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mixed with water and applied with a Sprinkiinj catii Cover the soil with 
plastic' for a couple days after application or drench with plaiii water to 
move the chemical downward . All'iw at least 21 days before Plant ingl. dp?|g^ 
Is usually 1-2 qaarts per 100 sc. ft. in 15-20 gals, water. READ THE tABEti 
Vapain has iciw oral and moderate dermal toxicity. 

When asing a soil stev ilant , don't .recontaminate the I '^irig 

additions of compost and manure (do it first). Unclean tools or boots can 
track in disease and nematodes too. 

Some agronomlslts recomtnend th?LC any N fertilizer applied after sterili- 
zation shoald contaf.'i atout h^lf its N in the mob! le and n» re available 
nitrate form. Hteri^lzed soli won't have enough good gay bacteria to con- 
vert amraor.lum N (doesn't ai.---° rtiuch and is less availably)' to nitrate N. 
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WEED CbNtRdti 



I. 



HOW WEEDS LOWER CROP Y fi tt BS 

1. They compete with the crop for water y sunlight * and tiutrletitg i 

2. ' They harbor insects-i . and some weeds are hc»ts for crop diseases 

(especially viruses), 

3. Heavy Infestations can seriously interfere with machine harvesting. 

4. A few weeds like Strtga (witchweed) are parasitic ^nd cause yellow- 
ing * wilting, and loss of crop vigor. . . ^ 



Extent of Yield^L.QSSe» 

" . _ _ _ _ J _. _ __ 

Numerous trials in the U.S. have iwn maize yield losses ranging from 
41-86% when weeds weren't controlled. >H.e trial, in _Ifenya yield only 370 
kg/ha of maize with no" weed control coEpared to 3000 kg/ha for clean weeded 
plots. ^ CIAT trial with beans in Col orabla a yield drop of 83% with no 
weeding. / 



fields to 





some 



extent, but most of 



Of course, all farmers weed thel. - 

them ^ould^ lgnif leant ly Increase th^ . . r crop yie4ds^^^:tiey^id & more 
thbrdUgh aad^ ^Ujaelj^iob. A Universi of Illinois (U.S.) trial showed that 
just on(e pigweed every iete? (40") aibag the jow reduced maize yields by 440 
kg/ha (390 lbs./ acre). By the time ,rsed8 ar^i oiay a few inches tail, they 



have already ^affected crop yields 




<?nn ipet itive ability of the re'f erence^erop& : Slow starters 
like r fe'aniifcs- .^ AtlW,' ^nd scvghMm compete :^brly with weeds during the first 
fpv ."rks of gifowth^' bow growing -crops liP-e j)ganuts, bush beans , and bush 
cbw.^^^ are fairly effective at suppressing further wefed growth once they 
arte^big enough. to faiiy shade the inter -row spaces. However, tail growing 
weeds that were not adequately controj.led eaxlier ctan easily overtake these 
"snorj:" crops i | 

II. IMPDR'r AWT^ ACTS ON WEE T)S • ^ 

- - - i - - - - \ 

pcoadleaf vs. Qrs s >j^^Weeds^ 



Broadleaf [weeds ha-: 2 wide (broad or oval shdped) leaves wit 1 
a feather-flike p^nttern. Grassy w eeds are true grasses and 1 



:h veins that 

form a f eather41ifce_p.'it tern. Grassy w eeds are crue gr^ses and have _ 
liarrow leaver^ith veins that run up and down in a parallel pattern. A few 
weeds like nutisedge (nutgrass) belong to jieither qategbry but are ^sedges , 
' all br which hive triangular stems; Some chemical jherbicides are ncre 

effective on bjbadleaf weeds, while others give better control of grassy 
• . types. • ■' - / 



iuain vs . 



Pererihials 



How Weeds Reproduce and^ ^ 3 

i - ,__ - _ - - 

/. nu ai we 4ds live only a year or so and reproduce by seed: they are 

the most common t^eedr in may fields; & the tropica, annLials ma.f live more 
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Cha.. a year If ra nfait ts suf ftcl ehr- . Host, annu a ls producg tremendoas 
aniotiiits-^&f-s^i --^ ot Which may _ not germinate for years. When you stir 
the soil with a hoe, harrow, or culttvator_td_kill weeds^ yoa dest 
ci6p 6t thetn but erccurage another by movtns more weed seeds closer to the 
surface where they can sprout. 

V 

You can help lower a field's popoiit ton bf annual weeds by cofl^rDiltn| 
Ehem before they produce seed. Permanent eradication ^^^l^^^- 
possible because most fields contain mtiiions of weed seeds waiting to ger 
-minate, and the supply is conttnaally replenished by iSSre seeds broaght In 
by wind, water > animals , aejUnal^ manure , and by contaminated crop seeds. 

Perenn ial we^^ live more than Z years. Most produce seed but raany,<' ;_ 
also propogate by means of creeping above-ground stems C^st^loris) and cre^^^ 
im^ underground stems ( rhizomes )'S j Jo^ nsgngrass , Bermuda grass , c|aacK;grass , 
and nutsedg^ are some of the more . irT.; narennial weeds. Hoeing or • 

mechltaHil^ultlvation may •ually xld in spreading them around the fi.eld, 
Most herbltides will kilt Lhe oy^o^h, and there is enough food in - 

the uriderg,!roiind parts to c. ^ ue propagation. 

Ide ntifying -Weeds . 

Where "weeds are being 56ntrolled by hoeing or mechanical cultivation^ 
their specific identification is usually not Import ant . However . where che 
tnical weed control is used, you and the farmer should .-a ve a good idea 
which specific weeds are present, because most .herbicides do no; give broad- 
spectruS control. The Following extension publication is an excellent i^n- 
tificatlort guide and has pictures and descriptions of some p -^U common weeds 
found throughout the tropics and sub-troplcB: 

"Weeds of the Southern^Uni te^ States, available from the . 
Cbopefative Extension Service of Cletroon University, 
ClemsOft, South Carolina, U.S.A. 29631 

lit. , A_ LOG K AT DIFFERENT WEED C O^^ tRDL METHODS " 

tefs locLC at, the pros and cons of the following weed control meti^ds; 

1 . Burning 

2; Mulching 

3, Shading, (the row crop principle) 

4; Hoe and machete cultivation 

5. Animal and tractbt --drawn cultivatior. 

6. Herbicides 

1. B urning 

When land ts- clear^d by bUrrtin?,. standing ^nSual we^s ar^ killed along 

with weed seeds very hear the soil surface. «°-=^">^"^^i2^;.f th.- are 
weed seeds or reprodt^fcBW uSaergroutSri^e-ccs of .parenntai weeds if^ the,, are 
dSS^er than 4-5 &r (2"). Furthermore, the.brash is often placed in n- 
drbws or piles befor4 burning, much of th.^ soil fflsy not be af fected by ^tae^ 
fire. SbSe perennia'l i^opical grass^^s such as Guinea (Panfcnm maximum) and 
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speargrass (Imperata cyliridtica) are actually stimulated into dense regroWth 
by burning. On the other hand, weeds may be less of a problem under slash 
and burn farmings because the soil is usually not turned by plowing or cul- 
tivation to bring up more weed seeds, 

2. Mulching 

Mulching the soil surface with a 10-15 cm (4-6") layer of, crop resi- . 
dues ^ dead weeds ^ or gr^ns can give very effective weed control and provide 
a number of other benefits: 

a. Erosion is greatly reduced on sloping soils, 

' _ /x^"^ _ . ; 

hi Soil w^ter loss by evaporation and runoff is greatly r.^-duced. 

c* In very ho'^: areas, soil temperatures are reduced to a more benefi- 
cial level for crop growth, 

d. Organic mart^tet^ is eventually added to the soil. 

In_trials conducted by IITA in Nigeria, mulching increased maize yields 
by 23-45% and greatly_ reduced the heavy labor requirement for hand weeding 
which accounts for a 50-70% of the hbUrs needed to grow maize in that area. 

3, The Row Crop Principle 

Arranging crops in rows facilitates hand weeding but also makes possi- 
ble' mechnical cultivation (weeding) with tractor or animal-drawn equipment . 
the rows also permit the crop to exert better s had e c omp e t i t i o n against the 
veeds. 



4 . Hoe arid Machete Cult ivation 

Weeding with hand tools is an effective method if sufficient labor is 
available. However ^ small farmers who rely bti this method commonly fail be- 
hind in weeding, and crop yields often suffer. 

5 . Animal and Tractor-drawn Cultivation 

bisk harrows , field cultivators , and spike tooth ha^ow^ can provide 
e?ccelient pre-pi'anttng weed control. The spike tooth harrow cari also be^ 
used to control emerging weeds up until the crop is abbUt 7.5-10 cm (3-4") 
tall without serious damage. 

Animal and tractor-drawn row cultlvatbrs Can be used from the time the 
crop is a few inches tall; they do a much mb re rapid job than hand weeding, 
and a one-row animal drawn model can easily cbver 3-4 hectares/day (7 ,5-iO 
acres) unless the rows are very riarrbw. They can be adjusted to throw^soii 
into the row itself to kill small weeds by burying £hera. If operated too 
deeply or too close to the row, seribus root pruning may result. 
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6i Herbtctdes 



Herbicides can greatly reduce labor reqiiirenients and permit a farmer to 
grow a larger acreage; they al& g- avoid root prunin g damage, soil compaction, 
a>id b-tan d reduction which are caused by hand tools or mechanical equlperit. 
In a aumber of cases, herbicides like Gesaprim (atrazine, see herbicide sec- 
tion) and 2,5-D have proven competitive with hand labor in maize production^ 
In the LpC's. IITA is working on improved methods for small farmer applica 
tion of herbicides such as granular forms and ultra low volume sprayers. 

Herbicides do have some very definite disadvantages that must be con- 
sidered when working with small farmers: 

bie than hcind tool or mechanical weeding and 

This can be achtev- 



!• They are JLa^ s 



most require careful and accurate application 

ed by small farmers using bnckpack sprayers, but it requires some 
training. 



2. Weed control is seldom complete; most her^ 



_are not broad— 



spectrum , and it's important to analyze the type of local weed 
species present before choosing a product. 



3. Most soil applied herbicides require a c^ 



^ nount of rain with- 
in week ^terapplication in order to move the chemical into the 
zone of weed seed germination. Others need immediate incorporation 
into the soil with a disk harrow or rotbtiller. 



4.^ Improper application may damage the crop. 

5 Nearly all herbicides are unsuited fo r Use in intercropping involv- 
ing cereals and legumes due to crop injury; these products are 
crop-specific as well as weed-specific. 



o 
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USEFUL CRQP PRQDUCTIQN 
REFERENCES FOR TRAINEES AND TRAINERS 



Aside from the crops tech reference package i^see Printed Materials 
Section)^ which should be given each crops trainee and trainer, the foliow- 
ihg additional references arei very useful: 

I. Suggested vege table related references to be ordered for each trainee ; 

Insect Pests^ Geo. Pitcher, a Golden Guide, Western Pub. Co., 1220 
Mound Ave., Racine, Wisconsin 53404, Tel. 494"-633-243i or to order, 
$2.95. Very useful pocket Guide with drawings; and descriptions of many 
common vegetable, field crop^ livestock, and fcman pests found world- 
wide. 

Soils, Crops, and Fertilizer Use, 1986, edi, PC/iCE Reprint R8, 160 pp. 
A hbw-tb guide oh esssesrit ial hahds-bh and tech skills needed for 
trbuble-shbbt ihg soils ^ sbil cbhservatibh^ and maximizing returns from 
the appropriate use of^orgahic can chemical "fertilizers under small 
farmesr conditions. 

••Tomato Diseases and their Cbntrbl** ^ USDA Agric ._ Handbbbk Nb.^03i 109 
pp.^ $1.00. Sbraetimes available free through PC/ICE. Cbmplete pictb- 
rial and descriptive guide to tbmatb diseases and t hie ir cbhtrol 
methods. A much shbrter ( 10 pp.) USDA bulletin^ "Cbhtrblling Tbmatb 
Diseases in the Hbme Garden" is usually available thrbugh PC/ICE. 

Intensive Vegetable Gardening fbr Profit and Self-suf f Iciehcy^ PC/ICE 
Reprint R-25, 160 pp. Contains some very -practical ihf brmatlbh bn 
small scale gardening, particularly tool selection, home fabrication of 
tbbls and water lifts, garden planning^ and basic prbductibn practices. 
However, the manual is based bh Jamaican cbhditibris and tends to bver- 
simplify important areas like soil fertility and fertilizer use, water^ 
ihg, atid pest and disease cbiitrbl. 

II. Suggested vegetable and field crop related references fbr inclusibh in 
a training center ag library ; (In some cases ^ such as the field crop 
pbcket disease giiides^ they may be wbrth brderihg fbr each trainee.) 

VEGETABLE PRODUCTION 

Vegetable Grbwihg Hahdbobk , W. Splittstoessesr , AVI Pub. Co., Westpbrt, 
CNi 1979. Ah unusually practical textbook. 

Producing Vegetable Crops , Ware and McCollum, 3rd ed . , 1980, Thompson 
Publicatibnsi Box 9335, Fresno^ CA 93791^ $18.00. Geared to comuercial 
prbductibn but still useful. 
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the Self-Sufficient: Vegetable Gardener ^ J*. Seymour ^ Ddlphih Bodies , 
Garden City, N.Y. 198D^ $9.95. _ Probably tlie most reliable and complete 
of the home gardening books _. _Cdvers land preparation through harvest 
practices plus drying, canning | and more. Like most such books ^ it is 
based on temperate zone conditions; Wet i tiiastrated. 

Hahdbddk fdr Veget able Grow e r s, J . Kn ot t , John W I ley a nd Sons ^ N . Y . 
1962. Despite its age, it contains many useful tables on irrigatidri, 
crop adaptatidh, time to maturity, fertilizers, etc. 

All About -Vegetables , Ortho Book Series, Chevron Chemical Company ^ _ 57_5 
Market Street, San Francisco , Caii fornia 94105, $4.98. Often available 
in garden and book stores. Another useful supplemental vegetable gar- 
dening guide; well illustrated; based on temperate zone conditidns. A 
gddd beginner's guide for home gardening. Tends to oversimplify. 

Down to Earth Vegetable Gardening iCnow-flow , D. Raynidndi Garden Way Pub- 
lications , Charlotte, Vermont, 05445, $5.95. Very useful guidelines 
for selecting, processing, and saving seed, but does not address the 
problem of seed— borne diseases. 

How to Grow More Vegetables , J. Jeavdiis ^ Teh Speed Press, Box 7123^ 
Berkley, California 94707, 115 pp., $5.95. This popular book on the 
biodynaraic/French intensive method of organic gardening offers some 
asefal advice on double-diggings deep bed projparation, and hexc;gpnal ; 

planting. However, it oversimplifies watering (i.e. the "shiny" 

method), and gets bogged down in unproven statements and doubtful prac- 
tices such as planting by the mddn^ relying on portable soil test kits, 
the "poisoning" effect, of chemical fertilizers. The benefits of com- 
pahidri planting are overstated. 

INSECTS, DlSEASES-^-WEEDS, NEMATODES 

g eti gra i 

Narrh-Jllaroiina Agricultural Chemicals Handbook , Divlsidn of Continaing 
Education, Box 5125, Raleigh, Ndrth Cardliha 27650, $5. (K3. Revised 
yearly. Gives dosages, application rates, and safety precautions for 
insecticides, fungicides, herbicides^ nematdcides. 

Insect Pests of Farm, Garden^ arid Orchard , 7th ed . , R. Davidson and 
W. Lyon, 197 9, John Wiley and Sons ^ N.Y. Good fdr identification and 
life cycles . 



Complete Guide to Pest Cdntro l ^ Gedrge Ware , Thompson PublicatioiK , Box 
9335, Fresno^ Califdrriia 93791, $19.00. Cover organic and chemical 
insect, disease, weed^ riematdde ^ rodent, arid bird controls. Very 
heipfaii 

Thompson Guides. Book 1: Irisectlci^as^ ; Book II: Herbicides ; Book IV: 
Fungi rideR , Thompson Publications (see address above)^ $13.50 each, 
tists and describes the most widely used pesticides including common 
naraes^ uses, rates (per acre)^ pests cdritrdlli^-, toxicity (oral only), 
and precautions. 



- 281 - 

o 

ERIC 



Plant Di &B as^ -Ca ntrol , E. Sharvel le , AVI Pub. Co., W-stportj CN^ 1979. 
One of the rabst practical texts available* 

Color Handbook of Garden Itts eetg^ , A; Cart, Rodale Press, Emmaus , PA, 
$12.95. Contains 300 full color pictures of cotnradri harmful arid benefi- 
cial insects (including eggs in some cases). Ah especially good insect 
guide i 

"Handbook on Biological Control of Plant Perts", Brooklyn Botanic Gar- 
dens, 1000 Washington Avenue, Brooklyn, New York 11225, $2.55, 1960, 97 

ppi ^^^^s_PE^^?^^^ insects, microbial insecticides, other ribri- 

chemicai controls i Good pictures of lace bugs, lady bugs, aphid lions, 
etc . 

"Nematode Control", Bui. 652 , Coop. Extension Service , Univ. bf 
Georgia^ College of Agrtcuitare , Athens, Georgia 30602. Covers diag- 
nosis and control of nematodes. Weil illustrated, very helpful. 

AgrtCulturaJ Pests of the Tropics, 1975, D. Hiii, Cambridge University 
Press, London, i975i 



Maize Diseases 

"Maize Diseases: A Guide for Field identification", information Bulle- 
tin No. 11, CIMMYT,Apartado_ Postal 6-641, Mexico 6, D. F. , $2. 50. 
Available in English and Spanish. Pocket pictorial . guide for diagnosis 
but does not give control measures. 

"A Compendium of Corn Diseases", 2Tid edition, 1980, American Phyto- 
pathological Society^ 3340 Pilot Knob Road, St. Paul, Minnesota 55121, 
$11.00. Well illustrated and complete descriptions and control mea- 
sures for diseases and nematodes; also includes hunger -signs and envi- 
rdrimehtal problems. 

- _ - ^ 

Sorghum and Millet Diseases 

"Sbrghura and Pearl Millet Disease Identification Handbook", Information 
Bulletin No. 2, ICRlSAT, P.O. Patancheru 502 324, Andhra Pradesh , INDIA 
or :Texas Agricultural Experimental Station, Texas A & M, College 
Station, Texas 77 843. Pocket guide, illustrated, but does not give 
control incisures . 

"Sorghum Diseases", Bui. 1085, Texas Agricultural Extension Service, 
Texas A & M University, College Station, Texas 77843. Pictorial guide 
that also discuss controls. 



Rice Diseases, Insects 

•'Field Problems of Tropical Rice", IRRI,^ 1970, available from Unipub, 
345 Park Avenue South, New York, New York iOOiO, $5.00. Pocket picto- 
rial guide that also covers hunger signs. 

293 
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Peanuts DlseaSfe 

"Peanut Disease - Saide #AG224 , Nbrth Caroiina Agricultural Extenston 
Service, 1980^ 23 pp. Great pictures but does not discHSS controls. 



&ean Diseases, Insects 



••Field Problems oi Beans in Latin America^^, 1978, CIAT,.Apdo. ,Aereo 
6713, California, Columbia, $5;60 plus air postage ($3.50 for U.S., 
$2.50 for Latin America, $6.00 for Asia and AfrlcaK Available In 
English and Spanish; includes diseases, insects, and hunger signs; 136 
pp., pictures. 



V 



Bean Production Problems: Disease, Insect, Soil, And CUiyatic Con- 
straints of Phaseolus Vulgaris, id. by H. Schwarz and G. Galvez, 1980, 
CIAT (see address above), $15.00 plus air postage; 424 pp. 



S oybean-Diseases 

••Soybean Diseases ^ttas". Cooperative Extension Service, Clemson 
University, Clemsd'n, South Carolina 29631. 

Pot ato Diseases 

•The Potato: Major Diseases and Nematodes •■, *^ Inte rnaL iohia 
' Potato Center, Apartado 5959, tin-.a, Peru or Box 25171, Nairobi, Kenya 
or Box 1237, Islamabad, Pakistan or c/o PCARR, L^s Bands, Lag una, ^ 
Philippines; one copy free, others $3.00 each. Pocket pictorial guide, 
does not give cbritrdl me«asares . 



Comp endium ^ ^P .^ diseases , 1981, Americ.".n Phytopat toiogical Soci- 
ety 3340 Pilot Knob Road, St. Paul, Minnesota 5 5121, $11.00, 142 pp, 
192'illustrations. l-he bes 6 available; also gives control measures. 



SOIL MANAGERENT. FERTIL IZER US^ 

Southern Gardefle^^3^± i Handbook , W. Peavy, Pacese t te r Pres s , Box 
"2608, Houston, Texas 77001, $4.95, 81 pp. Down to earth tech and 
handl-on coverage of improving clayey soils, composting, organic and 
chemical fertilizers, mulching, and watering by an extension horticul 
turist. 

The Nature and^roce^tes. of Soils , North Brady, 8th ed., 1974 ^ _ 
MacMiUan Publ ishing Company, 866 3rd Avenue New York, New York 10022. 
A dry but excellent text covering the tech side of plant nutrition, 
fertilizer use, soil classification, liming, and soil salinity. 

Hunge r ^ifflt^ Crops , H. Sprague , David McKay Company, New York, N.T. 
455 Pp-^9 3 illustrations. Covers field crops, vegetables, citrus, 
tobacco,' pasture legumes and grasses, grapes, deciduous tree fruits. 



*1. Available In EnglisTi, French or Spanish. 
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IRRIGATION 



Irrigation Principles and Practices, 1969, Pe/iCE Reprint R5, ii2 pp; 
Useful reference on water meaisuremeht , irrigation planning, crop water 



"Irrigation: When? How much? Why'*, Biil. A-20, Cooperative Extension 
Service^ University of Arizona^ Tucson, Arizona 85721. Very helpful 
guide on furrow irrigation. 

FIELD CROP PRODUCTION 

Traditional Field Crops ^ 1981^ PC/ICE. Covers maize^ so rghumj, millet, 
beans, peanuts, arid cbwpiea production under small farmer cbriditibtis. 
Detailed information bri characteristics, adapt atibri, crbppirig systems, 
latid. preparation, planting, peist cbtitrbl, fertilizer use, liming, har- 
vesting, dr^itig, arid stbragie. 

. .. _. ... . __ . _ _ m 

Small Farm Gtain Storag e , PC/ICE, 1976, 500 pp. Must readirig for any- 
one cbntemplat ing wbrk in grairi stbrage; This well writteri arid 
detailed manual covers principles and practices of drying, storage, ard 
rodent-insect control. Includes designs for grain dryers, cribs, 
silos, and bins. 

Manual on Improved Farm and Village Level Grain Storage JMethods , 
Di bichter (co-author of the manual above), German Agency for Technical 
Cooperation (GTZ), Dag-Ilammarskjold-Weg 1, D-62 35 Eschborn 1, Federal 
Republic of Germany, 243 pp. Less complete than the Small Farm Grain 
Storage manual but considerably less bulky. Contains some design 
improvements for the mud brick silo. 

Crop Production Handbook , _PC/ ICE Reprint Rb, 1969, 147 pp. too aca- 
demic ari overview to be of much use. 



Guide for Field Crops in the Tropicals and Sub-tropicg , PC/ ICE Reprint 
RIO, 1976, 321 pp.; Ari AID publication covering cereals, legumes > oil 
crops j bananas j fiber crops ^ arid tuber crops. Not very field-oriented. 

Pririciples of Field Crop Prbductibn^ Martin S Lebriardj MacMil lari Pub^ 
lishing Company, New Ybrk^ 1976 1100 pp. Good general reference "but 
oriented to temperate zone production. 

Maize Production 

Modern Cbrri Prbdiictiori , Aldtich S Lerigj^ 2nd, ed . ^ 1978^^ Thompson Publi^ 
catibris^ Bbx 9335, Fresrib^ Califbrriia 93791^ 360 pp . ^ _ $2 1 . 75. The best 
iri-depth yet practical guide to maize growing available. Well illus- 
t^ated arid geared toward the field. 



Ori Fanh Maize Dry^irig arid Storage in the Humid Trbpics ^ FAD Agricultural 
Services_Bulletiri No. 40, 1979^ _60 pp. Available from Uriipub, 345 Park 
Avenue i Sbuth^ New Ybrk^ N.Y._10010i §7.50. Results of work at the 
Africari Rural Stbrage Ceriter Project iri West Africa. 



needs • 
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Millet Prbductlbri 

Pearl Millet, Rachie & Majraadar, Penn State University Park and Lbrtdbri , 
1986, 307 pp. : 

Ric e Prodaction ^ 

trainin g Manual for Rrce Prbductibn , 1976, IRRI , 140pp., Unipub, 345 
Park Avenue South, New York, New York 10010, $12.60 plus $1.00 post- 
age . Step-by-step lesson plans on flooded rice prodaction growing 
practices . 

A Farmer's Primer on Growing Ri^ , IRRI, 1979, 221 pp. , Unipub , (see 
address above)^ $14.50 plus postage. Covers basic growing practices 
for flooded rice. 



Peanut Prbductibn 

"Grbwing Peanuts in Georgia," Balietin 646, 1979, Cbbperative Extension 
Service, University of Georgia, College of Agriculture, Athens, Georgia 
30662. Geared to mechanized production but contains much useful infor- 
raatibn pn peanut characteristics, adaptat ion , crbp, rdtat ions , pests and 
diseases, growing practices. 47 pp. 



rodaction 



Modern Soybea n Production ^ Scott & Aldrich, Thdrapson Publications, Box 
9335, Fresno, California 93791, 192 pp . , $ 18. 56. The best overall 
reference on soybean production. Well illustrated. 

\ 

JLadt AND TUBER CROPS ^ 

"Tropical Horticulture fbr Secondary Schools - Te ache r^s Manual", Book 
2, Edward Soacie, ^ATS Educatibnal Fburidatioti of Micronesi^, P.O. 
Box 39 Fonape, Caroline Islands 96941. _ An excellent pract ical: manual 
covering tropical yams, taro, sweetpotato, cassava, as well as banana, ^ 
breadfruit, and coconut. Contains a useful bibliography. 

"Growing and Marketing Quali ty Sweetpota toes " , North Carolina Agricul- 
tural Extension Service ^ Circular 563, 1976. 

ItTA (Internatibrial Institute of Tropical Agriculture) has an extensive 
res search program in trbpical yam (moscorea spp.) production . CIAT 
(International Cei«er fbr Trbpical Agricuitt^re) does work with cassava 
(Manioc). Bbth institutes have osefal publications available on these 
crops which can be bbtained by requesting a catalog from the addresses 
below: 

IITA, PMB 5320, Ibadan, Nigeria, West Africa 
CIAT, Apart ado Aereo 6713, Call, Columbia ^ Sbuth America 
- - 285 - 




TRdPiCAL AGRICULTURE - General 

An Intrbducblon_ to the Bptany of tropical Crops , Cobley and Steele, 3rd 
editibhi 1911 ^ Ldhgmahi Ldhdbri aiid New York. 



"AGRICULTURAL EXTENSION 

, "Agricultural Extehsidii: The Training and Visit System"^ D. Behbr and 
J. Harrison, 1977, 55 pp.. World Bank, 1818 H Street, N.W. 
Washington, D.C. 20433. Explains the operation and advantages of _ _ 
using a systiematic program of cbritlriual iti-se irvice training fbir village 
extension workeris , combined with fixed schedule visits by them to the 
fields of "contact" farmers who play an itnpdrtarit role in extending new 
practices to others. Many of the suggestions are suited to PC agricul- 
tural programs; 

Agricultural extenisidn manual td be published by PC/ICE iri 1982; 



0 
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APPENDIX A 

CROPS SklUi GROUP GOALS AND OBJECTIVES - A MASTER LIST 



INTRODUCTION TO THE AG ENVIRONMENT AND HOST COUNTRY AGRICULTURE L 
Goals 

A. to explain and tiiustrate the effects of the ag ehvlrbhmerit oh fatralrig 
systems^ practices^ yields, and returns, 

B. To enable trainees to survey and interpret the itnpbrtant featur of 
their work site's ag environment^ once they become Volunteers, 

*• •» 

C. To provide a general overview of host country agriculture. 



Objectives 

A. Explain how the foiiowing physical features of the agehylronraent affect 
crop production in your host country; ^temp erature , annual rainfall , 
rainfall pattern , iumtdtt^ ^ wind , % cloud cover , hall , topography , 
soils . 

B. Explain how the following non-physical ag environment features_affect 

5 mall farmer crop production in your host country: land tenure and _^ 
distribution , garke^, storage facttltltas , tT-^nsport , the agricultu^raL 
labor force , availability of ag supplTes and eqUipmett t^ ^rgdugtlon 
"cffdlt ^ fariner^a4v4sdry SeE Vlctes^, ag research , the existence of adapted 
Improved farming practices! 

C. Explain the rationale concerning planting and harvest dates of your work 
area's major field and vegetable crops ^ given a graph of the annual 

. rainfall pattern arid a cropping calendar. 

D. Give effective guidelines and technJgues for and interpreting 
your future work site's ag environment through farmers and other 
resources; 



INTRODUCTION TO. CROP r^RODUCTION MANAGEMENT 
Goals f; 

A. To foster an integrated approach to clrop production mariageraerit . 

B. To provide an integrated framework for developing suitable raariagemerit 
skills and extending them to farmers. 

Objectives 

A, Explain why agriculture (especially crop production) is a very location- 
specific endeavor with few cookbook recipes for success. 

B, Explairi arid clarify the two sectors of crop production manageraerit: 

1. Manipulation ox the ag environment by the farmer; 2, Standard man 
agerlal skills. 

C, Explain the concept of Iritegrated crop production management , and dis- 
cuss_the role arid appropriateness of the "package and practices*' 
approach within this framework. 



clay part teles tn terms of stze, contribution to natural pp. 2-4 
fertLlity, and otiier Influences on soil productivity. 

3i a. ttst 5 ways , that organic matter in the form of hunius " p. 4- 
iinprbves soil. 

b. Explain why ic ts especially difficult to maintain a p. 5 
beneficial level of soil organic matter In the 
tropicsi 



c; Suggest 5 ways that your host country client farmers 
can use to increase or at least maintain their soils 
humus level, and discuss their feasibility for l^rge 
vs. small plots. ; 

4i Distinguish between topsoil and subsoil in the field, give 
3 differences between thera^ and explain why both have ah 
iffiportant influence on crop yields. 

5. a. List 3 ways of getting to know the soils in your work 
area- 



y b. Give effective guidelines and techniques for learning 
about your work area's soils through your client 
farmers. • ,i 

- - - - 

6» List the S ma^^pr soil physical characteris t that__ P- 9 

largely determine a soil's potential productivity and 
management problems and which can be readily evaluated 
right in the field. 

7. Texture 



a. Using the "feel" test for texture, distinguish between p. ll 
samples of ^sa^ndy , loamy , and clayey soil. 

b. Give the _ pros _and_ cons of sandy and clayey soils and p. 11-12 
2 ways of improving each. 



8. Tilth 



Define the term *'tilth" and explain its inf luenca on p. 13 
crop production. ^ 



Determine the current tilth of 2 types of soil: in the p. 13 
field. ' 



l«lst the 3 main factors that determine tilth, and p. 13-14 

explain why a soil's tilth can vary from day to day. 



List 3 feasible methods that your client farmers could p; 14 
use to improve their soils' tilth. 



Depth 



a. &cplain how to,- measure a soil's depth and how depth p. 20 
Influences crop product ion . 

b. Explain why there's often a big difference between p. 2tj 
actual depth arid useful dejpth. 
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Give 2 useful . management methods for cbplng^ith pi 20_ 

overly shallow softs. 

10. Watering Hc^ ld Capaci ^y^ 

a. ^Briefly expi*tain how soils hold water and why plants pi 15 

will wilt long before a soil is completely dry; ^ 

b. Briefly explain how.a soil 's water holding' capaci ty pp. 15-16 
influences crop yields and why clayey soils have 

about, twice the water holding capacity of sandy 
soils. 

c. List -2 feasible methods _f or improving the water P* i6 
holding capacity of a soil. 



11- Drainage 

a. Define "drainage" and explain why poor drainage • p. 18 
adversely affects crops jgjelds. 

b. Explain why topography , crop- yipearance , and subsoil pp. 18-19 
cblb^ are useful indicators of drainage problems. 



Determine the drainage ability of a rpc|l |6ll by 
using both the subsoil color and water infiltration 
t es t s . 



Explain' V7hy nursery._seedboxes are especial ly prone 
to poor drainage and how to improve it. 

Ll^st 3 ways of improving soil drainage in the field. 



19 

19 
19 



12. , Slope 

a. List 2 ways that. soil slope influences crop yields pp. 16-21 
and soil productivity. 

b. Using a string level and/or a- homemade protractor Pp. 21-23 
device, measure .soil slope so that your reading 

^agrees within 5% of your instructor s. 

13. Given a description of 2 host country soils in terras of texture, 
depth, topography, and subsoil cclbr, identify their main limiting 
factors and make appropria te management recommendations. 




Goals 



1. To familiarize trainees with hbstcbuntry small farmer land 
preparation methods and seedbed styles for the program drops. 

2. To enable trairvees to help farmers choose and Implement the nwst 
appropriate land preparation methods and seedbed styles for the 
program crops . « 
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^ Objectives 

Fert. Manual 
Reference 



li List 3 charactertst tcs of a properly prepared seedbed that p; 31 
favor optimum germination and grov/th. 

2. Explain how seed size and seedling structure determine the 

?4D^P^?s of the seedbed required^ and compare the seeibed p. 33 
reqatrements of maize , beans , iettuce^ , and radish ; 

3; a. Compare the pros and cdtis of Raised, flat , and sunken 

seedbeds for the reference crops under host country p. 34 

cbriditiohs during the wet sedsoh and dry season. 

b. Using a shovel^ hbe^ and rake^ prepare the appropriate 
types of seedbeds for your reference crbps; they should 
be conducive to good germination and growth. 

4. a. Describe the prevalent land preparation methods and 

^yp§s bf seedbeds used for the reference crops by your 
client farmers , and dis^iuss their pros and cons • 

b. Discuss slash arid burn farming (shifting cult i vat ion).. 
In terms of: the cropping and faliow sequence, jrteids 
bbtairied, maihtehance of fertility^ and the breakdown 
of the system under increasing population pressure • 

c. Compare the function and suitability of _t he f bllbwirig 
implements in land. preparation under host country 
cp^iditions: shovel i diggihg_hbei rake, wooden plow, 
moldboard plow, disk plow, etc. 



5. Prepare at least bne of your seedbeds using the double- 

digging method, and explain Its advantages and sut tabi ti ty 

under hbst cbuhtry cbhditibhs. p. 3 5. 



5. Lis t_2_ harmful ef_fects_of .excessive tiltage»aad give 

gaidettnes for avoiding It; p. 33 

C. Plant Nutrition -Basics 



Gbals 

This unit gives trainees a grounding in basic soil fertility principles 
essential fbrdevelbping apprbprlate skills in the use of organic arid 
chemical fertilizers . 

Objectives Pert , Manual 

i^terence 

1. Briefly explain the process of plant growth Including 
phbtbsytithesis arid hbw arid in what fbrm plants take in 
nutrients from the soil. 

2i Scpiain the difference between macrpnutrient s ^ and micr a 

riutriehtsa p. 37 
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3. Briefly def ine_arid_explain the significance -of the pp. 33-^0 

fdlloc^in;|: mttrtent tie-up^ P fixation^ N fixati^ , ^Z-^D t 

iegome, Rfiizobia bacteria . leaching , ttegatlv e-charge , soil 

pin . 

4, NPK B asics 

a. Giye__2 important functions of N, P, and K in plant pp. 45-47 
grovrt:hi 

b. Discuss the relative likelihood of N^_P, and K "pp. 45-47 
deficiencies in _hbst country soils, and give 

eKamples of "high need'* crops among the reference 
crops for each nutrient, 

c. Contrast the relative mobility _of P, and K In ^the pp. 45-47 
soil, ami explain how trtls at tects the timing and 

pla^cement^ of ferttttzer applications. 

5, Soil pH 

a. Define soil pH and explain why it can vary markedly 
from farm to farm, 

b. List 3 ways that' pH affects crop growth agd give the 
general pH range within which most crops grow 
satisfactorily. 

Berermlntng Fertilizer Needs ; 
Goals 

1. To assess the accuracy and suitability of various methQds of 
deter^tntng fertilizer needs under host couaury conditions. 

2. To enable trainees to collect soil samples for lab analysis. 
Ob:iectives 

1. List 4 tnaior factors that determine the kind and amount of p. 
fertilizer a farmer should apply oti a parttcaiar field. 
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a 



Briefly dtscass each of the following ffiethods of ^ _ 

determining fertilizer needs in 'terms of accuracy , factors, pp. 3^-5/ 

ffictins_^ccu£ac5t, and suitability under host-country 
^^^- ^f^■fons7 lab ^oil tes^ing^. portable soil test kits, 
tissue tests > visual-hu^STttgns . field trials > and the 
eduGated^i^jxesttmate" ^ 

Divide a hypothetical farm into soiLllpMSS;^a5|^ s° PP* 
that each unit reflects a likely variation In soil 
fertility due tb^^if fe rences in color, texture, slope, 
parent material or past management. 

b. Given a host country soil sampling information sheet,' pp. 53-5: 
describe effective techniques for eliciting the 

reques ted-data-bri -pas.tu.raanageme.nt .._a^^^^^ 

client farmer. 



E. Using Organic Fertilizers & Soil Cbhdltlbhers 



Goal 

To help small fanners and garden projects use organic fertilizers and 
soil conditioners effectively^ 



Objectives 



Fert, Manual 



!• Compare chemical a ri^ organic fertilizers in tems of pp. 58-60 

the following: s o li benefit s , nutrient c onte nt- , 
eftect on crop taste and nutritional value ^ cost/ 
benefit , and availability under host country 
conaitiohs • 

2. Based on hpst country small faimer conditions, 
describe the most appropriate circumstances for 
recommending either chemical or organic fertilizer, 

3» Compare the fertilizer and soil cohd^ of pp. 60-^7 

rice huiis ^ pe anot Jiul Is , sawduat ^ seaweed , manure , 
and <^bmp&st . ^ 

4. Give the pros and cons of green ^manure crops In terms p. 67 
of client farmer condition3y and give 2 feasible green 
manure crops for your work area. 



5. Composting 



ai compost pile and manage it so that 

decomposition progresses normally. 

bi Briefly desribe what goes on daring the composting pp. 62-64 
process^ and list the 5 essentials of rapid 
composting. 



Ciye the causeis arid remedies for these composting 
problems : failure to heat up , ammonia smell . 



pp. 62-64 



6i Apply compost and manure to your crop plots following pp. 61, 63, 
the guidelines In the PC/ICE fertilizer manual. 65 

7. Give guidelines, for applying compost and manure In pp. 61^ 63 
terms of how ^ wheh ^ and how much . 65 

Fi Using Chemical Fertlliers 

5oai 



This unit enables ^trainees to help small farmers maximize their returns 
from the appropriate use of chemical fertilizers. 

ebl 



1. Explain the standard 3-nufflber fertilizer labelling 

system^ and give the N-Po0c-K90 content of 16-20-0 p. 72 
arid 0-21-0 fertilizers. ^ ^ ^ 
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b; Definethe term ••fertlll|er-ratlo" , and compare pi 72 

the ratios of 12-24-12^ 5-10-5, and lO-Se-lU. 

c. Define the term '•complete.fertllizer" , atid P- 72 

explain why it's a misnomeri 

2. Briefly compare soil applied and foliar applied PP^ 86-87 
f-rtllizers in terms of cost effectiveness and 

suitable uses under host country conditions i 

3. Fertilizer Applic a t ion Methods 

a. Compare the pros and cons of the broadcast and pp. 84-86 
lb caliz ed placement ( ba nd , hp le , half - ci r c ie ; _ 

methods ot tertiiiz er application and giye their 
most appropriate uses in terms of the reference 
crops and small farmer conditions. 

b. Give placement guidelines for the methods IH 

33. • 

c. Apply fertilizer to your crop plots using eac^ 
of the methods in 3a. and following appropriate 
placement guidelines 

4. Describe the symptoms and causes Of fertilizer burn. PP- 87-88 
and explain which fertilizers are most likely to 

cause burning and how to avoid and treat It. 

3. Fertilizer Math SteUULs 

Siven a recommendation in terras of lbs. /acre or PP- 97-99 

kg/ha Of N, P„Oc, and Ko0 and a price list ^ _ 
Of available ?e?tilizerl. calculate the kind and 
amount needed for a given field sxze. 

b. Give the amount of fertilizer needed per acre or PP. 103-108 
per hectare, calculate the actual dosage needed 

per plant or per meter or row length. 

c. Given the nutrient content and prices of 3 PP- 99 
straight N fertilizers, determine which on^ ^s 

the cheapest in terms of co§t per lb. or kg ot 
N. 

a. convert fertilizer dosages from a witiht to a Pp. 108 

volume basis. 

6. Troubleshooting Ferti lizer Recommendations 

Given 6 faulty fertilizer recommendations, revise PP- 92-94 

them to reflect the proper ^placement , ^^ing. and 
kind of fertilizer needed for optimum growth. 

7. Getting the Mos4^^t of Fertilizer Use 

a. Explain why low-budget farmers are usually PP- 89-90 

better off using mo'Serate rather than high rates 
of fertilizer. 



a. 
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Fert* Manual 

bi Explain why each of the following factors must pp 95-96 

be considered when determining the bes t 
fertilizer rate for an individual farmer: 
management level and available capital, limiting 
factors, type of crop, soil fertility levels 
fertilizer cost, crop price. 

c. tist 15 limiting factors that can seriously pp. 95-96 

lower a crop's response to fertilizer. 



Discuss extension guidelines and techniques for pp. 95-96 

PF9?9^lDg J^^e appropriate use of chemical 
fertilizers among ismall farmers and ways of 
minimizing farmer risk. _Give_ guidelines for 
setting up an effective fertilizer demonstration 



Soil Conservation Overview 
Goals 

This unic gives trainees the relevant skills needed to: 

1. Determine when erosion control measures are needed. 

2. Help small farmers select and implement the laost 
apPF9Prl§^6 erosion control measures for a 
particular field. 

Objectives 

1. Explain, the process of soil erosion by rainfall and pp. 20,21, 
give 3 ways that it damages soil productivity and 23 
the ehvirbnmerit . 

2. Explain- how the following factors affect the amount pp. 20-24 

soil erosibn\pccurihg on a field soil slbpe^ / 
slope length, rainfall intensity, soil permeability^ 
amount of ground cover. 

3. Discuss the purpose, effectiveness, and feasibility pp. 25-26 
of the following erpsipn cphtrcl methods in terms of 

host country condi tlons : mulching , contour 
plantings contour di tches with soil barriers, living 
barriers, rock walls, step terraces. 

Construct and calibrate an A-frame contouring device pp. 26-27 

using host country available materials. 

5* ysing a string level or homemade protractor device ^ pp. 21-23 

measuresoil slope so that your reading agrees 
within 5% of your instructor's. 

6. Progressing down* a slope, lay out 3 contour lines pp. 27-30 

Msihgan Arframesb that the lines are in agreement 
with the instructor's, and construct a ditch and 
bank system. 
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V. WATER MANAGEMENT- | 
Gbals^ 

During this init trainees will acquire the reiivaHt skills and knowledge 
to help small farmers: 

1. To apply the correct amount and frequency of ^l^^ 

mental Irrigation to the program crops to favor optimum yields and 
rooting depth; while maximizing water Use efficiency. 

2. To select the most appropriate irrigation method for the particular 
conditions . 

Obiec4: ives 

1 Tf rainfall is inadequate, water ybUr plots so that both moisture 
: stress and ex?eis?vi^!laching are avoided and maximum rooting depth 

is ehcbutagedir 

2. Describe the symptoms of ioisture stress in the reference crops, anc 
identify it in the field. 

^ P-vrilAiri the influence of soil te xture , root Jepth , crop st|ge^_tem- 
^' Srature huMdit?" tnd wl«A on the a^ o^IHrWTrequency ot^dr| sea- 
ffFHSringri^give g^i^TiFal guidelines in terms of inches per 
itr^'or gallons per sq.^>e4^ . and total IncheTTEF^. 

4. Determine soil water holding capacity using a reference table and . 
the "feel" test for texture. 

i __ _ _ 

S Determine actual soil moisture content using the "squeize" and, 
?referencf chlrt. and explain how to use the squeeze test to deter 
mine when to irrigate. 

6. Determine the depth of watering by using a 1/2" tapered rod. 

7 Tf reautred lay out a furrow irrigation system for your^crop plots 
Ind |l°riuideiines in terms of slope, length of run. and stream _ 
size per furrow. 

8 Design an irrigation schedule in terms of frequency and ^amQUnt base 
^' on cfop stagf* root depth, soil type, and weather conditions..^. 

9 Make the following conversions with the aid of references: inc^| 
of watir heeded pir area to gallons needed per area, cubic ft. per 
minute to galsi per minute. 

so^feii Pltlher^_«iterln8 Sott, EHckW Irrigation, sunk.n beds, 
mulching, double digging. 

VI ; INSECT CONTRDL 

A. Identifying Inse ct pest s and t h eir Damage 

Thls unit enables trainees to : 

1. Distinguish between insect and disease damage 

of damlgl to the likely class bf insect involved. 
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2; identify cbmmbn host country beneficial and harmful insects found on 
the program crops; 

Objectives 

1. List the major ways that insect pests adversely affect cirbp prdduc- 
tibri, and describe 3 cdnhnon damage symptoms • 

2. Given 6 plant samples, distinguish between insect and disease damage 
arid relate the damage signs to the likely type of insect involved 
when relevant • 

3. iSompare the life cycle of beetles, caterpillars, aphids^ leaf hop- 
pers^ arid stirikbugs. 

4. Identify the following destructive, insects iri the field or lab and 
compare the ir damage symptoms : whi te grubs , cutworms , rbbtwprms , 

wireworms, aphids , leaf hoppers , stinkbugs^ thripSi- flea beetles » 

cucumber beetles, Mexican bean beetle, arrayworm, earworra, hownworm, 
cabbageworra, mole cricket, leaf cutter ants, snails, slugs ^ (others 
as needed)* 

5. identify the following beneficial insects In the field or lab: lady 
beetles^ aphid lidris, etc. 

B. Nbn-Chemical insect Controls _ 



Goals 

1. To examine and determine the feasibility and effectiveness of ccranwri 
nbn-chemlcal insect controls re the prdgram crops arid hdst country 
cdriditldriS. 

2. Td_ apply relevarit ridri-chemical cdritrdl methods on your individual 
crop piotsi 

Obj^ <:tive s^ 

1. Compare the prds arid cons , general effectiveness, and bf 
the fdlldwing insect control- methods. under host cbuntry conditions: 
biological contrbls ^ cultural ildritrdls ^ " drgaai^ " cdntrols , cheinic a± 
irisecticides , iat^gti ated pest managem e nt * 

2. Cultural Cbntrpls : Piscussthe fdlldwing cultural controls in terms 
of their effectiveness and_ feasibility : deep^ tillage ^ plowing undei 
crop residues , timing bf plaritirig ^ crbp rbtatlotv^ overall gooQ ^nart- 
agement weed cdritrdl . 

3. Mechanical Cbntrbls : _ _Db_ the same as iri 2, abdve for: hand p i c king , 
cutworm collars,- t^raps , trap crops , flooding . 

4. Bidldgical Cdnt^dls4^ Do the same as above fori host plant resis- 
tance^ Introduction of predator insects ^ use bf insect d^s eases^uch 
as Bacillus thurihgiehsis . 

5. "Organic" sprays and other deterrents : Discuss_the_f_bllbwing_iri 
terms of their ellectlveriess.teasipllity, and safety : garlic- 
pep|?er-^Qnion sprays, soap spraya , " bug ju ice" sprays , stale beer , 
wood ashes ^ nicotine spray . 

6. Try at least one control from each of the above categbries bri ydUr 
plbts. 
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C. Using Chemical Iiisectlcldes 
Goal 

This. unit gives trainees the relevant skills and knowledge to 
country small farmers apply chemical insecticides in ah appropriate^ 
effective, and safe mahher. 

Objectives 

1. Compare the following insecticide ' formulations as to applicatibh 
methods, suitability» and hand ling characterist ics : wettable ^ ^ow-- 
de_rs-, soluble powders , liq^aids , dusts , granules , baits , tumlgants , 

2. Compare the 3 main chemical classes of insecticides (i^e. CH, OP, C) 
as no relative human toxicity and residual life. 

3. Define the following: Pesticide, raiticide (acaricide), active 
ingredients , broad-spectrum. 

4. Explain the differences between a systemic and non-sygtimic insect i- 
cide in terms of their action, ef tectl veness , appropriate use, and 
safety. 

5. Explain the functionis of a -Slicker and a spreader (wetting age nU 
and-when-thejt^hould be used ;^LlslL^2^JhQmejnade__sj:,ic^^ cai ly 

available spreader, and dtie commercial sticker-spreader available in 
your host country. 

6. Name 5 brbad-spec t rum insecticides of relatively low human toxicity 
available in your host country and 3 highly toxic bties. 

7. Name 2 relatively safe and ef fective insecticides for controlling 
household pests like fleas, cockroaches, and bedbugs in your host 
country. 

8. For each of the pests listed in V. A. 4., recommend an effective 
chemical control of low to moderate toxicity available in your host 
country. 

9. Give guidelines for combining 2 insecticides or an insecticide and a 
fungicide in terras of compatibility and approp give 2 
suitable examples relevant to the reference crops. 

10. Explain and follow recommended safety guidelines for handling, 
applying, and storing pesticides. 

11. Explain the LD^n oral and dermal rating system for comparing the 
mammalian toxicrty of pesticides. 

12. List 3 progressive sysmptoras of insecticide poisoning for each of 
the 3 main chemical classes ; list 5 vital advisability of non- 
medically supervised administration of antidotes like atropine. 

13. List _the_principal antidote for each of the 3 main chemical classes 
of insecticides . 

14. Give 2 important guidelines for minimizing bee kill due to insecti- 
cide use. 

15. Mix and appi^y^both a wettable powder and a liyuld insecticide v^th a 
backpack_sprayer_and br/hand sprayer and achieve adequate plant cov^ 
erage without excessive run-off or spray drift; fbllbw label 
instructions. _ 
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i6i Appiy a soil insecticide for cbritrbl.df soil insects using the 
broadcast or band method and follow label instruct ions. 

17. a. Mix up arid apply an insecticide bait for catworins following your 

- instructor's guidelines. ' 

b. Apply slug and snail commercial bait fbllbwlrig label instruc- 
tions. 

18. Given small farmer conditions, compare the. accuracy_and_ suitability 
bf using generalized insecticide dosages vs. those requiring sprayer 
calibration. 

19. Giyen_ah insecticide dosage in terms of kg (lbs.) of act ive .ingredi- 
ent per hectare (acre), calculate the actual amount needed for a 
given field size. 

20. Given a % strength spray recommehdatibn, calculate how much actual 
Insecticide formulation is needed per given vblume of water. 

21. Calibrate a__sprayer so that you're able to apply a given amount of 
pesticide over a a given area. 

D. Sprayer Mairiteriaricey^- Troubleshoot i n g >^ and Repair 
Goal 

To enable trainees tb maintain, trdubleshoot , and repair pesticide 
sprayers. 

Objectives 

1. Dismantle and reassemble a backpack (^^^ and hand 
sprayer, arid describe the function of each part. 

2. Given amalfurictidriirig sprayer of either type, diaghbse and correct 
the problems 

3. Give guidelines for sprayer maintenance. 
VII. DISEASE AND NEMATODE XmXRQI. 

Ai Understanding and Ideritif yirig-C rop Dise asBa 

goal 

To eriable trainees to acquire the relevant skil Is _arid_ knowledge to help 
host small farmers identify_relevarit reference crop diseases and^ to dis- 
tinguish betweeri disease damage, insect damage^ and nbrraal growth. 

Objectives 

1. Compare the following groups of plant diseases as to symptoms, 

me thb^^f spread , and general control and preventative measures : 

fungal fp^af spots , bacterial lead spots , rb&t-^^^^, ^^ teimots , and 
wi lts caus^d^by fungi and^bacteria, viruses , non-p a r asitic 

2. Distinguish betweeri samples of diseased and healthy plants in the 
field or lab, and ciaasify the diseases involved iritd the following 
general categories: furigal o f bacteri al^ieaf spots , stem rot ^ root 
rbt br wilt caused by fungi or bacteria, virus . 
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3. Identify the fblibwirig specific reference crop diseases in tte field 
or iab, and give suitable preventative . and cbhtrol raaasures: damp- 
ing of f i;all_crops5 ; ear^Ly and late blight (tomatoes , potatoes); 
barteTlsl and fangal vyts Ctomatoes;, Hovmy mildew (cucurbits). 

Kotu^Chemicai Disease Control Methods 



Goal . 

This unit enables trainees to acquire relevant skills and knowledge to 
help host country small farmers implement feasible and effective 
non^cheraical disease control measuries for the program crops. 

Objectives ? 

1. Compare the pros and cons, general effectiveness,_and feasibility of 
the following disease control methods: ^Itarai controls , biologi- 
c al co ntrots, physical controls , chemical, controls , and Integrated 
pest management 

2^ Give guidelines for implementing _ the follovrLng hbh-c 
* control measures, arid discuss their effectiveness re the reference 
crops : crop rota^tlon , resistant varieties , imprcyihg drainage, 
roguing ou t diseased_plan ts, avoi ding topacco pro du cts, eqafpment 
l^nTTa^iga, ^BB6^qrirr^Tr~ty pe and timing ot Irriga tion, _ intercrop^ 
ptng , contr^mng Insect viectors, plant de asl^, B otl stgrlitzatton 
by heat ^ disease-free seed , 

3. Employ relevant hbh-chemical control measures in your crop plots. 

Chemical Disease Control Methods 

GobI 

To assist trainees during this unit to acquire the skills needed to help 
host country small farmers implement .appropriate chemical disease con- - 
trbl measures safely on the program crops. 



Objective^ 

1. Discuss_each of the following chemical control methods in terms of 
types of diseases control led, ef feet iven«s, cos t-ef feet iyeness and 
feasibility for your _ client _ farmers : furigict4 e seed treatment s, 
soil fungicides, soil sterilants^ nba - i systefflic f olia r fungicides, 
s^ ystemic toliar fgngicides , antTbiotlc s. insecticides tor Insect 
vectors . 

2. a. Sterilize nursery seedbed.spil using_bnle_ or more of th 

ing raethbds, and compare their effectiveness against diseases 
and nematodes : boiling water, bakingj, ^teaming, captari drench, 
formaldehyde, Vapara> methyl brbmide, Ba^amid. 

b. Give guideiines and safety precautions fbr empldyirig each of 
the above methods. 



3. Treat seed with a fungicide dust arid achieve uniform coverage. 

4. Give guideiines for using foliar fungicides as tb; when to beg 
treatments -y frequency bf ap plication , uslng^a s ticker-spreader, 
wit er volume needed, tioxtctty to humans, safety precautions. 
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5. Mix up arid apply_a f 6liar_fuhgicide with a isgrayer and achieve aniT- 
form coverage without excessive runoff or spray drifts fpllpw label 
ihstructlohs^ explainwhy u^ coverage is more important with 

fungicides than insecticides^ 

b, Nefflatodes and their -Control 

GoaL 

To enable trainees to acquire the relevant skil knowledge to help 

small farmers diagnose and control nematodes problems. 

Objective^ 

1. List 3 above-ground symptbihs and 2 root symptoms of nematode damagei 

2. Identify root knot nemriLbde damage in the field or lab. 

3i tist those reference crops especially susceptible to nematode 
damage. ^ 

4. Discuss the relative feasibility and effectiveness of the fbllb 
uematbdecbnttbl measures: nematocides , xxop rotation , resistant 
varieties , plowing up and exposing crop roots^tg fehe sun ^ intern - 
planting marigolds ^ f looding , mairitaining a hl j^ti^humus^Tevel . 

5. Give guidelines for collecting soil and rbbt samples fbr lab diag- 
ribsis bf rietnatbdes, nd collect samples; 

6. Apply Vapam, methyl brbmide br other tiematocide or soil sterilant to 
a nursery seedbed following label instructions and give guidelines 

; as to safety precautions^ cbveringi sbil cbriditibn, and waiting 

period. 

7. Apply Furadan (carbbf uran) granuless using the broadcast or band^ 
method following, label instructions, and give guidelines as per 6 
above i 

VIII. ^ED CONTROL 



Goal 

This unit enables. traiaees tb acquire the relevant skills and iSowledge 
to help host country small farmers Improve their weed. cbhtrblmanagemeri 
so that vfeeds are no Ibhget a significant yield limiting factor. 

Objectives * 

ii List 4 wajrs that weeds lower crops yields. 

Distinguish between brbadieaf , grassy ^ and sedgertype weeds in the 
field. 

Distinguish between annual and perennial weeds_ in the_ fields compare 
their methods bf prbpagatibri and explain how this effects their con- 
trol. 



2. 
3. 
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4. identify the follbwihg weeds in. the lab or field and give thfeir 
.method of propagatlbri: ttu.t sedge , Bertaudagr ass , Johns ongr as 
weed , etc; 

5, Iritrbductldn to Weed Control Methods: Discuss the effectlve^ss anji 
feasibility of each of the following weed control methods; j ^rtiln g, 
mulching s the row c rop principle , ^loe^and machete , animal-atid 
t^ractor-drawn j^tlvatlon , nerbicides > ^. 

6i keep your plots weeded so that weeds are not a limiting factor, 

7. Oive guidelines for pre-^planting wee^ control in the reference crops 
as to ^.iming and number of cultivations • 

8. Give guidelines for post-pianting weed cpntrbLih the reference^ 
TOll^m oi sture condit ^ number of cul^ tivations , ^Lvoi^dlng root pruning , 

y _ . _ 

9. Give guidelines for operating, adjusting, and maintaining ah animal- 
drawn cultivator if relevant. 



IX. VEGETABLE PROE 



A, Vegetable Charcteristics , Adafit^fcLon^ -^ ^^ar4e ty Select ion, Nutritional 
Goals 



To enable trainees to demonstrate the relevant skills and knowledge to 
help host country small farmers: 

1. Make appropriate choices of which vegetable to grow based on climat- 
ic and soil conditions, nutritional value, marketing factors, and 
Toahagemerit and capi ual requi rements • 

2, Select "the appropriate variety of a vegetable in terms of time to 
maturity, shape, color, tas^tfr,^^sease resistance, hybrid vs.* bperi 
pollinated, etc. ^^^-^v^ 

Object Xvgs ' " 

1. Circle those vegetables below that have especially g6o5~Tiea^t--^Qler-- 
ance^ and underline those with poor heat tolerances POTATOES , SWEET 
POTATOES, TOMATOES. PEPPERS, EGGPLANT^ 0iffiA^_eABBAGE, SQUASH, CUCUM- 
BER, WATERM:LdN^_BEETSi RADISH i ONIONS^ CELERY^ SWISS CH.^RD CHINE SI 
CABBAGE^ HEAD LETTUCE, LEAF LETTUCE, SPINACH, ,N.Z. SPINACH, 
BROCCOLI, CAULIFLOWER, GOLti^S, CARROTS. 

2. Describe the most reliable visual indicator of _a veggie's general 
vitamin content (esp. Vitamin A), and circle 12_bf the following 
that are notably good vitamin sources, GREEN BEANS, RADISH. ROQTS^_.. 
RADISH TOPS, TURNIP ROOTS, TURNiP_TdES^_ EGGPLANT* PKp> BE^^ 
TQMAtd.CUeUMBER* .BUSTARD i CABBAGE, COLLARDS, SQUASH, ONION BULBS, 
ONION GREENS, SWISS CHARD, N,Z. SPINACH, CAULIFLOWER, HEAD LETTUCE, 
LEAF LETTUCE, CARROTS. 

3. Identify the following seedsr. TOMATO,.. PEPPER, EGGPI^\NTj CUCUMBER, 
SQUASH,^_dNION, CARROT^ LETTUCE, CABBAGE FAMILY, BEETS, COWPEAS, 
SWEET CORN. ' - . ' 
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4. Identify the following seedlings in the field or lab: TOMATO^ PEP- 
PER i EGGPLANT, CUCUMBER, SQUASH, ONION, LETTUCE, CABBAGE FAMILYi 

5, List 5 factors that determine the kinds of vegetables grown iti a 
particular region. 

6i List 4 vegetable characteristics that vary greatly with the variety 
(cultivar; selejted^ atid why choice of variety caii make the differ- 
ence between success and failures 

7i Explain the difference betwean an open-^ollinated variety and a 

hybrid variety in terms of yields, uniformity, and the replanting of 
harvested seed. <^ 



8. List 6 factors th^t should be considered when selecting a plot of 
ground for vegetable growing. ^ 

Direct Planting 

------ - - f 

Acquire the relevant skills and knowledge to: 

1. ^ Direct plant relevant program vegetables so that a satisfactory 

stand is attained^ ' * 

2. Give Jiound guidelines for plant spacing, amount of seed needed, and 
thinning i : 

-Obj^ectives 

1. Direct plant the following vegetables and obtain a satisfactory 
stand of plants as determined by your iristi-uctor : (List varies with 
host country). 

2. Given the seed spacing invblvedand a seeds/bz. or seeds/gram table^ 
calculate how many ozs. or grams of seed are needed to plant a given 
area. 

3. Give specific guidelines for planting depth for each of the refer- 
ence veggies according seed size and sandy vs. clayey soil. 

4. List 3 factors that determine the optimum row spacing for a particu- 
lar veggie and the main factor that determines Ih-the-row spacing. 

5. Give the pros arid cons of single rpWi band^ arid brbaddast seeding ^ 
and give 2 appropriate uses 'Qf each re the reference crops. 

6. Discuss cbmpariibn_ cropping in terms of benef lts_ and prdbl'erasr^ and 
give 4 appropriate combinations re the reference crops; try at least 

- one combination ori ybur field plots. 

7i Protect field planted seeds from "wash out" by using a temporary or 

a grbw-thrbugh mulch. v ^ ^ 

-_ _ - -_- 

8. Give guidelines for proper thihriihgi and thin your seedlings to . 

favor maximum yields^ 
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. C • Raising— 'E^'ahsplanta 
Goal 

Acquire the relevant skills and _ knowledge to help hps t cputltry small 
farmers produce vigbrbus transplants using a seedbox or ±n-ther-groand 
•nursery seedbed; 

Object ives 



1, Using a seedbox or in~the~ground nursery seedbed, plant and produce 
vigorous tomato, pepper, eggplant^ and cabbage transplants * give 
plant spacing guidelines* 

2, Give 2 recipes f^r making up, ah appropriate seedbox soil mix using 
host country availS^le ingredients, and list the advantges over 
ordinary soiii ^ 

3, For a given size and plant spacing, calculate the seedbox or nursery 
seedbed area needed to produce the required number of transplants; 

4, "Harden" and "block" 3?our transplants ^ and -fBxplaih the ^benefits 
D. Tra nspl a nting , 

' ^oal ^ ^ 

Acquire. the relevant skills and knowledge to -prop^ 

table seedlings and give concise .guidelines for why^ when and how. 

Ofe^e ctives ^ ^ 



1. List_4 benefits of transplanting over direct planting plus one dts- 

. advantage; list those reference veggies that respond well to iti and 
explaih^ why the others are best direct planted, 

2. Transplant tomatoes , peppers, eggplant^ and cabbage fbllbwihg the 
guidelines in the "Tips bri Transplanting" handout, 

3. Make up and apply a liquid *"starter" fertilizer solution to trans- 
plants, and 1 give the recipe and the purpose, 

4. Give concise guidelines for transplanting as to: size and -age of 
transplants^ ^^P*^^ of placement, time of day, preparation and 
handling, shading, and watering. 

Shaking ^ Pruning, trellising ^ 

Gbai 



To acquire the relevant skills and knowledge to prune and stake tomato 
plants and to build appropriate trellising for those vegetables reqfiir- 
ing it. 



Objectives 

1, yst 4 available mulching materials in your host country. 
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2. Prune arid stake tbmatbesi arid give guldellries as to when ^ ]]uw» 

and why or why not» 

3i Construct appropriate trelllslng for those of your crops that re- 
quire it. 

F, Vegetable Harvest^ Drying^ and Storage 
Goal 

Acquire the relevant skills and knowledge to harvest vegetables at the 
appropriate stage and to maximize their storage life. 



Qbj^ecttves 

!• Harvest your reference veggies at the appropriate time, arid give 
guidelines for optimum harv&t stage. 

2. Measure the yields of your harvested veggies and convert them to a 
kg/ha or lbs. /acre basis. 

3. Gbmpare the relative storage life of root crops, leafy veggies, and 
f ?y 4? type veggies under arid give 
feasible storage measures for host country condiirtons. 

4. Coristruct a vegetable drier, arid properly dry 3 of the program vege- 
tables. 

6. Seed Storage, Quality,- a n d Germin a tion Xgtf "Jtg^ 
Goal f 

Acquire" the skills arid knowledge, rieedei tp-vifiually evaluate seed quall-^ 
ty and to maximize the storage life of \eeai^ 

Objective i S 

1. Give guldellries for prblbriglrig the viability bf stbred seed under 
tropical conditions. 

2. * Give 3 visual J;uldellries arid distinguish 

between good and poor quality seed given 6 samples. 

3,. Conduct a seed getiiilnatldn iSst on 3 types bf seed so that your re- 
sults agree within 5% of those bbtalned by your Instructor. 

iii Seed P^oduct^o^ 

Acquire the skills arid knowledge to fielp small' farmers grbw^ select^ arid 
save their own seed for replanting. 

Qbjecti ^^ . * 

1. Discuss the pros arid cbris of g saving vegetables seeds for 

planting under host country conditions. 
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2. Harvest and process seed_fdr replanting from the follov/ihg veggies: 
Tomatoes, pepper » (others depending on program). | 

3. Give guidelines for selecting plants from which seed is to be saved 
for replantingi 

I, Vegetable Production Planning an d Recordkeeping 
Goal 

Acquire the skills and knowledge needed for planning a small scale vege- 
tabre_productiQn enterprise and for keeping adequate field and cost- 
return records. 

Objectives 

1. Maintain a ^e id notebook with decailed and. organized records of ^ 
your plot layouts , plantirii_^atis~, fertilizer and pesticide applica- 
tions , crop prbblems, and yields; 

2. Using your references arid a list of input prices, draw up a plari fbi 

a 1000 sqi meter communal or private vegetable garden using 8 

adapted veggies. The plan should include the following: approxi- 
mate planting arid harvest dates , area allotted to each^crop^.row am 
plant spacing, estimated product ibri^ ambunt of seed and transplants , 
kind and amount of specific fertilizers and pesticides and their 
cbsts, kind and amount of all other inputs, estimated returns. 

TRADITIONAL FIELD CROP PR ODUCTION OVE RVIEW - Cereals an d Pulses bther-thaft 
RlcF 



Goal 



Acquire the eritrY_level skills and knowledge needed to help host cbuntr: 
small farmers improve their yields arid returns from cereal and pulse 
crop production. 



Ls^cs, Adaptation, ^ Uses, Nutritibrial 




1. Defirie the following: cereal , pulse , legume , grairi legume, ^^^^ed 
xow crop; 

2. Compare the reference crbps as to climaticand soils adaptation, 
relative water needs^ riutritibnal value, uses, and host country 
distribution^ 

B. Growing Practices ^tid Crop M a n agement 

1. Compare the growirig practices and relative yields for^the reference 
crops under traditional and improved methods iri your host country. 

2. Outline the maiqr stages of growth for each of the reference crops 
along with associated management needs arid problems. 

3. Manage ybur reference crop plots so that optimum growth is encour- 
aged i . ' 
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4, ^ed Selection^ Land Preparatlbri» Planting ^ 

Cpnipare the pros arid cons of riative^ improved^ syrithetic^ arid 
hybrid varieties under host country small farmer conditions; 



Give guidelines for selecting plants in the field from which 
seed will be saved for replaritlrig. 

Prepare appropriate seedbeds and plant each of the reference 
crops so that a satisfactory stand is attained. 

List the factors that determine the best plant population and. 
spacing dri a particular farmer* s fields and explain their influ- 
encei 

Give recommended plant population and spacing guidelines for the 
reference crops rnder host country conditions. 

5 • Crop Nutx±j:loii 

a. Compare the relative fertilizer heeds arid responses of the 
reference crops i 

b. Using your references, estimate general fertilizer recommend a- 
tions in terras of kg/ha of ^-P^Oc-K^O for each of the 
reference crops under host country cbriditibhs. 

c. Compare the feasibility arid effectiyeriess of the follpwi fer- 
tilizer application methods under host country conditions: 
barid^ half -circle^ hole. 

d. Apply fertilizer at_ planting to the reference crops; sidedress 
the refererice cereals with N; give guideliries for timirig arid 
placement. 

e. Give guideliries for facilitating fertilizer applicatibri urideir 
small farmer conditionsi 

f • Describe arid identify in the field or lab the follow 

hunger signs: N, P^ and K in the reference cereals, others as 
rieeded. 

g. Distiriguish between adequate arid Inadequate nQdulatioo in the 
reference pulses, and give guideliries for seed 44 inoculation as 
to when needed^ method^ arid precautloris . 

6 . insect. Disease, Weed Control 

a. Describe and identify in the field or lab the principal insects 
and diseases of the reference crops in your host country, and 
give recbmmerided cbritrbls. 

b. Give guidelines for weed control as to when, how, and avoiding 
root prUrtirig or other crop damage. 
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7i Water Management 



a . 



Identify the critical water demand periods for each of the ^ 
Reference crops, arid describe and identify sySptbrns of moisture 



stress; 



Give guidelines for detertnining maturity In each of ^ the Refer- 
ence crops ( "peak maturity" In peanuts), arid identify maturity 



b. Give guidelines for improvlrig water use efficiericy under sub 
' optimum rain-fed cbridltlbris. 

Ha rvesting , Dry ing and Storage 

1. Describe the traditional harvest, drying, arid storage method for the 
reference crops In your host cbUritry. and identify feasible improve 
merits. 

2. Harvest irig Skill& 
a. 

In the field. 

b. Conduct a pre-harvest yield estimate 

reference crop plots^- and convert to kg/ha of dry shelled grain, 
give guidelines for achieving reasbriable accuracy. 

c. Harvest arid thresh (or shell) one or more of the reference 
crops. 

3. Drying arid S torage Sk ills 

a. ExDlaln the relationship between mold, heatitnbistUre, insects^ 
mlrain storage losses; give general guidelines for minimizing 
losses. 

b. Give grain moisture guideliries for safe^storage 
referlnce crops under the following conditions: crib, sack, 

, silo or bin, airtight. 



c . 



Determirie grain moisture content using brie or more of the fol- 
lowing methods: oven, salt and bottle, tooth test. 



d. convert the pros and cons of the following grain^ storage ^thods 
under host country cbriditions: cribs (maize), silos and bins, 
sacks, gburds, clay pots, airtight storage. 

f. Construct a maize storage crib suitable for dryirig arid storaging 
ear fflaize and/or a silo for shelled grain. 

g. Calculate the Storage capacity of a crib, biri or silo, given the 
dimensions- " ' 

h. Ideritify the following grain storage Pf£tsfnd describe their 
life, cycles, maize arid rice weevils, Angouimis grain moth, 

icbwpea bruchids, etci 

i. 'Describe and cbmpare the effectiveness and feasibility of avail- 
able non-chemical and chemical methbds of storage insect and 
rodent cbntrbl. 



A-22 

§18 



ji Empioy suitable storage insect and rodent control measures in 
your storage facility as neededi 

D. Integrated Crop Management 

Give guidelines for developing, and implementing a locally adapted pack- 
age of improved practices for each reference crop under host country 
conditions • 

)UCTION OVERVIEW 



Goal 



Acguire the entry level skills and knowledge needed to help small 
farmers improve their jrields and returns form rice prbductibri. 
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APPENDIX B 

SHEPtl^A^ BQUiPMESt.iiiST 

FOR THE CROPS TRAINING COMPONENT 



Use this master list as a guide in drawing up a list suited to your particular 
program and budget* 

X risttuctional "Softwa re^ 
(One per trainee^ 



3-ring loose-leaf binders (1.5\' diameter rings or larger) for holding the 
guidelines, other handouts, and notes. 



8.5 X U" college ruled spiral notebooks (80+pp,) for taking not^i 

6 X 9" college rule spiral notebooks for use as field hbtebbbks. 

Plastic 12" Engiish-metrtc ruler with holes for fitting in a 3-rihg binder 

PeriSi pencils. 

Crops Supplies » E quipment, and Tool ^ 
loo ft. tape or metric equivalent 



6-8 pocket tapes 10-25 ft. or 
metric equivalent 

Hammers 

Saws 

Nails 

Pliers 

10-12" aJjus table wrench 
Wire cutters 



Lumber for seedbox and A-frame 
(soil cdnservatidh contour device) 
construction 

Strong twine for tracing oiit plots 
(baling twine is excellent) 

Stakes for tiiarklng out plot blocks 
ittd individual plots 

Files for sharpening tools 

Jars for seed and insect samples 
(baby food size) 



5/8-3/4" reinforced garden hose if 
piped water is available 

Sprinkler head(s) and riser (s) for 
emergency irrigation 

Watering cooler or other large cbh- 
taiher for drinking water 

1-gal buckets with handles fbr haul- 
ing manure, compost 

Whee Ibar rbw( s ) 

Hoes, shovels, rakes: ideally^ one 
per trainee 

Hdmemade measuring sticks 1 meter 
Ibtig, made from 1" x 2" lumber with 
cm markings filled in by trainees 

Pitchforks for turning compost 

Portable handing scale for measuring 
yields 

Measuring spoons^ cups or accurate 
substitutes fbr measuring ag 
chemicals 
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PlaifStic ratn gauge for keeping rainfall 
records 

SS gallon drums for storing water 
for hand irrigation 



Machetes 

3 ib* hammer for driving stakes 

Pocket magnifying glasses ( lOx) for in- 
sect and di£5ease Idehtiflca- clon (otie 
per trainee; available in coin and 
stamp stores) 

thermometer for measuring compost tem- 
perature cup to 160^F)« 

Backpack (knapsack) sprayers (15 liter 
or 4 gal. capacity); one per 6 
trainees ;_ one Stateside source: 
Root-Lowell Co. in Michigan, tel. 
616-897-9211. 

1.5-2 gal. cdrapressed air sprayers 
Dtis ters 

Hand pushed or animal-drawn cultlva- 
tbrsj planters, etc. 

. Soil pH test kits if relevant; do not 
buy the cdramon garden type; the 
Heiiige-Truog kit Is one of the best. 
NOTE ; _ Do hot buy portable soil test 
kics for measuring N-P-K; they are 
notoriously inaccurate^ especially in 
tropical soils. 

4 or 6 mil thickness clear plastic (6-8 
ft. wide) for greehouse use or for a 
soil fumigation cover. 

Transplants- (tomato, oeppgr, eggplant^ 
cabbage, cbllard^ etc). 

Seedsfor planting and for seed samples 
(i?ee_ lesson plati oti land preparation 
and planting sessions) 

Seed envelopes for packaging small 
seeds to avoid wasteage 



Mulching material: hay, straw, 
peanut hullsi rice hulls ^ saw- 
dust ^ etc. 

Newspaper or rags for gerraina- 
tibh testis 

3-lri-l type oil for tool and 
equipment lubrication 

Manure and/qr compost: 2-4 
kg/m^ on vegetable plots (cdw^ 
horsci plg)i_l-:_2 kg/m^ for 
poultry or sheep manure. 

Chemical fertilizer:' a 1:2:1 
ratio is ideal for planting or 
transplanting appllcattons; f or 
sidedressing, use urea, amraoriiura 
nitrate or amraohiura sulfate 

Lime if needed 

Fungicide for seed treatment Ilk 
Captan (Orthbclde) or Arasan 
(thiratr) 

Fungicide for seedbed drench 
(Captan, Ferbam, PCNB, etc.) 

Foliar fungicides like Maneb, 
Zineb, Manzatei Behlate, etc. 
fbr field arid instructional use 

Relevant insecticides: 
Malathion, carbaryi (Sevln), 
trichlorfon (Dlpteres) ^ etc. 

Herbicides if relevant: GesaprJ 
(Atrazine)i paraquat (Grambxone] 
etc • 

Other, relevarit ag chemicals: 
Vapam, methyl bromide, etc. 

_ __ r 

Legume seed Innoculant for soy- 
beans, peanuts, etc • 
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APPENDIX e 



SAMPLE PLANTING INSTRUCTIONS 



PC/Kenya Program, 9/82 



PLANTING INSTRUCTIONS 



Plot 1: Direct Planted Vegies 



We'ii be spending a lot of. time in the field the first week or so preparing land 
and planting: 



Radish 
bkra 

Lead lettuce 
Chinese cabbage 
Spinach 



Sqaash 

Cacomber 

Tomato 

Pepper 

Eggplant 



Cabbage 
Collard 
Onion 

Sweetpotatoes 
Cowpeas 



Beans 

Groandnats 
Gtain sorghum 
Pearl Millet 
Maize 



You'll each have your own individual ^tozs containing these crops* 

We'll start off by making a raised seedbed and planting 0KRA, RADISH, LEAF 

LETTUCE, CHINESE CABBAGE^ and SPINACHi Check out the planting diagram below: 

(NOTE: iOb centimeters = i meter) 



3.8 METERS 
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NURSERY SEED- 
BED FOR GROW- 
ING TOMArO^ 
PEPPER i E(}G- 
PLANTi GAB- 
BAGEi COLLARQ 
ONION TRANS- 
PLANTS . 

rO BE PLANT ED 



LATER 



cm 



-60- 
cm 



•^^6.0-^ ^30^ ^0^^130^ ^^0-^^30-^ ^100 cm" 
cm cm crh cm cm cm 



t 

NOTE: that one row of each vegie will receive chemical fertilizer, while the 
other row will be left without for comparison. In addition, we'll work 
manure into the entire bed. 



HOLD EVHR-Y-TillNG ! ! 1 ; Pianttng is one of the most delicate and «4t4cal parts o 
''^ " crop prbductiohi esp'^cially with tiny seeds, eare and 

attention to detail really pay off; sioppiness and haste 
v^ill give you result likely to win ah ag gcng show. Pie 
follow the instructions carefully, and do it right Che 
first time. Replaritlrig is a drag! 

STEP 1 : MAK E A RAISED SEEDBED 

During the wet season in Kenya, vegies are often sown on raised 
up beds 10-20 cm (4-8") high. A raised bed makes for b e tter 
drainage , less bending Over when working with the plants, a^td the 
soil stays mu ch loo s er since you can reach all the plants without 
walking on the bed* Also, plants can be spaced much clbser^^- 
gether , because there's no need to walk between the rows. 

Since this field's soil is very sandy and tends, to dry but very' 
quickly, DON'T MAKE YOUR RAISED BED HIGHER THAN iO-cm^Here' S how 
to do it: 

A. Check oat the raised beds left by the last group to get an 
idea of what yours should look like. Xour bed should have an 
actual plantings- surface of 1 meter x 3.8 iceters as outlines by 
the ^^^akes marking your plot. Note that the sides -slope 
outward at about a 45° angle to lessen erosion. 

B. Use a shovel to loosen up She soil inside the 4 stakes to a 
' depth of about W cm (8"). 

C. To raise' up your bed , throw in raore soil from the 4 alleyways 
surrounding your plot; add enough soil so that the final bed 
height will. be about 10 cm above the surrounding ground- 
Manure shbu^ ld be added the same time (see D. belowJ* 



HINT : When excavating soil from the alleyways, 4QiU t dig down 
very deep . Instead, dig very s hallow and wide until you 
nave used up all the width of each alleywayj ybur imme- 
diate netghbors^wtli share the remaitilng ^halves. 

D. Add about 5 shovelfuls of cow manare while building up the 
bed, and mix^dt well into the soil with a hoe . Fresh manure 
like this may "burn" seeds and seedlings unless well dis- 
persed. 

E. Smooth over and level out the surface of the bed with a rake 
(teeth down, usually wbrks best). Make the bed surf ace a^J^^r 
el as pb&a4hle * Be sure you have ended up with a planting 
surface that's i meter x 3.8 meters (not counting the sloping 
sides). 

F. Smooth out all 4 alleyways around your bed sb there are no big 
dips or undulations. 



>TEP 2 ; M ARKING OUT THE P 4AN'^It«? FURROWS 

^^*^?_f?9°^ the diagram bh page 1 that the rows run the short way 

meter long). Use your measuri ftg^s^Gk to measure off and mark 
oat the rows according to the ^^eatjjae^et^ spaclhgs in the diagram. 
You can make straight rows easily by lightly pushing the measur- 
ing stick into the soil to make a i meter long trace mark; 

You* should end up with 10 traced out xowa and still have 1 meter 
left over beyond the last spinach row for the nursery seedbed 
which wt.*ll plant latere Mark out the xow ends on both sides witfe 
small sticks* 

>TEP 3; APPLYING eHEMiCAt FERTILIZER 



use chemical fertilizer - aren ' t: we-golng to a lesser devel- 
oped country ? true, manure and compos t are excellent substituteis 
for chemical fertilizer and also greatly improve the physical con- 
ditiph of the soil; but » very large kmoants are needed to do the 
trick (like 20 tons/acre or more); few small farmers in Kenya have 
enough organic fertilizers available to cover any more than a 
small portion of their land. This means that there are appropri- 
ate and profitable opportunities for the use of cheratcai ferti- 
lizers tod. 

We'll cover both organic and chemical fertilizers in training and 
how farmers can get the most out of each. 

OK^ check but the diagram again on page 1, ana you'll see tnat the 
first row of each vegie gets no chemical fertilizer, while the 
second row does. 

Application method ; For each of the 5 fertilized rows, apply 
the fertilizer in a continbus band about 6-8 cm deep and 5--6 
cm . tb the side bf the seed row. 



Ocm 




Trace but the fertilizer furrbws ly pushing ybur measuring 

stick lightly_intb the_sbil and then using your hand to deepen 

the furrow. Otily bhe furrbw is heeded per fertilized rbw . 5cin- 



^t4<m ^ate : We'll use 5-10-10 fertilizer (5% liitrbgeh, ______ 

10% phosphorus, 10% potassium) at the rate bf 600_kilbgrams 6cin' 
per hectare (a hectare = 10,000 sq. meters or 2.47 acres) 
which wbrks: out to: 

O^KRA ; 36 grams per row or 2.5 level tablespbons per rbw . 

RADISH ; 12 grams per row br slightly less than 1 level 
tablespoon per - row . 

LEAF LETTUCE, CHINESE C ABBAGE^, SPINACH ; l8 grams/ row br 
slightly rounded tablespoon per row* 



C-3 

EKLC 



HINT: U-^, your hand not the tablespoon to_ dls_ticibute-'the 
fertilizer fevenly aio^_the-jbot4r6i'"'of^ the fertl- 
lize,r-_fjurxiWBS-^anci'"t^ cover thein up with soil. 



,Si£^-Ar- PLANTING THE SEEDS 



Fangtctde seed treatment : ' Pick up your seed packets and ask a 

Trainer to show you the what ^. why ^ and how of treating seeds with 
a fungicide dust to help prevent seed rot caused by damping off 
disease (a fungus disease). Don't smoke or put your hands in your 
mouth while handling the treated seed; wash your hands when you • 
finish planting. 

Planting Depth ; Planting too deep is a common mis take . Lit tie seeds 
don't have the oomph to push' through soil. Besides, seed depth has 
little or nothing to do with eventual rooting depth. Make the seed 
furrows (whose ends you've marked out with the sticks) this deep: 

OKRA: 1.5 cm - - 

RADISH^ CHINESE CABBAGE , SPINACH: no more than 1 cm deep LEAF 
LETTUCE: these seeds actually like beingplanted super shal- 
low so that they even get some light exposure. 
Barely cover them with soil (or sawdust if 
available ) . 



See d Spacing 



/ 



OKRA: "Cluster plant" 4 se^^s in a group' with 3 groups per 
row like so: A 

CHINESE CABBAGE : Cluster plant 4 seeds/grbujp with 26 cm be- 
~~ tween groups, starting 10 cm in from the 

edge. You should be able to f i t in 5 

groups/row. / 

RABISH, CHARD, SPINACH:^ Space but the se^ls about like this: 
LEAF LETTUCE : Space them but about like this: 



CAUTION; Try hot t 



It wastes seed and necessi- 



tates very labbribus thinning of the crov/ded seed- 
lings. 

After planting , fill in the fur tows with soil (or with sawdust 
in the case of the lettuce) and lightly tamp them down with a 
rake. 



STEP 5: MAKE A LIP 



*S EDGE to HELP RETAIN WATER 



Use you hands and/or a rake to form a slightly raised lip around the 4 
edges of the planting surface to help keep water from running bff the 
bed. 
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STEP 6: 



APPLY MULCH TO THE BED 



To help conserve moisture and prevent _ seed "washout" by heavy rains or 
over^zealbus watering ^ apply a hay mulch over the entire bed (minus the 
nursery area). Put it on thick enough so th^ you can't see any soil 
through, it (usually about a 10 cm thickness). Mulch the sloping sides 
of the bed too . 

WATER THE BED 



The amount of water the bed will need depends on how dry the soil hap- 
pens to be the day of planting. The trainers will tell you how many 
watering cans of water will be heeded. 

Water gently to allow the water to seep in rather than running of f the 
bed or ponding in depressions and running off from higher areas of the 
bed. 



FOLLQWUP TASKS 

1. The bed should need no further watering until the seedlings emerge if 
you put; enough mulch on to retard water evaporation. 

2. Removing- the giulch; As soon as seedlings begin to emerge, Jthe portion 
of the mulch directly over the seed row must be removed. Otherwise 
shade will quickly make the plants turn spindly and yellow ^ and they'll 
also be more prone to damping off fungiis disease which also attacks the 
young stems as well as the seeds. 

3. Mulching between the plant rows : You'll probably have to remove most 
of the mulch between the rows when the plants are tiny to avoid shading 
them. Hbwever^as the plants get bigger, you'll want to build up the 
mulch between the rows to help conserve soil moisture ^ keep weeds down , 
and reduce soil erosion on the bed. 

4. Thinning : Siric^ most veggie seeds aren't very hardy, we Jiurposely 
oyerplarited by 4-10 fold to help assure an adequate stand !of plants. 
This means you'll need to thin diit plants from the rows off and on dur- 
ing the first three weeks or so of grdv^h to achieve the optimum final 
spacing. Thinning is something that's done gradually on several occa- 
sions, rather than all at dtlce . 



/ 

STEP 7: 
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APPENDIX D I 
SAMPLE FIELD NOTEBbOK PAGE 



f ^ ^ |_£ I c l-L 

^ i I I I I ^ 
■ II I. ^ 




bo 



9 Pre.f A.red fAiSei b«.<i ii al>«i/«, ; « . )c«d T/v 5^ xAou« i-Fu/j ^-f 

/\d^ed 5-;o-/o r^*- fj / '»<c•fert^' 

Sr) ~fre^^i<i 3«e^s o»f>-f<xri, jf«c ■Pun^''<=''''e) -fo prevent o-ff. 

. oRro. - 2. cm. 

- _ - _ - ' \ 

Tultf ? - _ . _ 

LittUc<. emerq«3 ? ij 
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SAMPLS EXAMS 
AN EXAHPLE DP A tiEEKLY CROPS SIT DOWN EXAM 

CROPS EXA^^<^ 
Iiisect Trbubleshbbtltlg 



While visiting Siiheyiila's vegetable garden, you notice a number of insect 
damage symptoms. For each of the symptoms listed below, match up the likely 
insect culprit by placing its number next to the relevant symptom. Some 
symptoms can be caused by more than one culprit. 



^ Symptom 



Holes in ieave^ or ragged 

edges on leaves (no slime trails) 

Sawdust-like or granular ' 
excrement (green or browit): ^ • 

Puckering ^ crinkling, yellowing 
or curitjogv of leaves: 



Damaged roots s1!:owing signs of 
insect feeding: 

Wilting (If caused insects): 

Holes in leaves plus visible 
mucous (slime) trails: 



Young seedlings ahd_ recently 
transplanted transplants cut 
off at the soil surface. 



, P0S£ 



isect Culprits 



Im Above-ground chewing insects « 

2. Caterpillars 

3w Sucking^ insects 

4. Crickets 

5. Slugs^ snails 

6. Stem borers 



7. Rpbt feeding insects like 
white grubs, robtwbrtns. 

8. Cut-wbrms ^ 



EGG—-—- LARVA— l^UPA . 

EGG—— LAR.VA— PUPA BEETLE 

EGG—- NYMPH-^ ADULT 

a. Circle those life cycle stages shown abbve that actually damage plants. 

b. Name one insect fbr each of the 3 types of life cycles above. 



EKLC 



228 



c. Which kinds of .insects ate most often transmitters of diseases, 
especially viruses? - 



Identify the insect specimens on the table and give the type of damage they 
cause (sucking, chewing, etci)i - 



In s ect 



Type of Damage 



A. 

f 

- 



C. 
D. 



Chemical and Nbhchemlcal Insect Control 

While visiting one of your woTaen's group's vegie projects^ you spot several 
insect pests whose damage is obviously hear or above the economic 
Fofn each of these pests listed belbw^ match up the approprtate control 
options by their numbers next to the relevant pest. 

NOTE: In some cases^ there may be more than one appropriate 
control for a pest; also, some of the controls may be 
appropriate for more than one pest. j 

_ _ ' _ _ _ _ _ _ 

Control s Av ailable 



Insect Pest 
Cut worms 
Crickets 
Slags & Snails 
Cabbage lobpers 
Aphids 

Cblbradb potato 
beetles 



1. Bacillus thuringiensis (bipei) 

2. Placing collars around stems 

3. Sevin sprky : 

4. Parathiony'or Eiidrin spray 

5. Making^ a bait of rice bran^ 
moiassed"; and appropriate 
±ttsect|.'cide. ^ 

6. Hand picking 

7i Leaving boards oh the ground in 
tW plot bvernite and then stbni] 
on them. 



8i Lidy bugs (the wbiiieh tell ybii 
their numbers are rapidly in- 
.cireasihg) . 



5/ Suppose the local ag store sells Foil d61^.M -(.6 ral LD^g of 14), Endrln 
(oral LDg^ of 1) and Ma la t hi: on (oral LD^q of 1375) . What , if any- 
thing^ do these LD^x ratings teii yoa aboat the reiattXre toxicity of 
these products to humans -y the advisability of their use by small farmers. 



(oral LDg^ of 1) and Ma lathi on (oral LD^q of 1375) .What , if any- 
thing^ do these LD^x ratings teii you aboat the reiattXre toxicity of 
these products to humans -y the advisability of their use by small farmers, 
and their relative toxicity to insects ? ; 

6. What irifbrmatibh do the 3 insecticide labels below tell ybii? 
Seviri SOW 

Malathibri 57% EC 

Lindane 5D . • 

7. Mark the following statements true or falise . IF FALSE EXPLAIN WHY . 

a. Wettable powders arid soluble powders both require periodic 

agitation during spraying. T F 

• b. As a general rule, small farmers should never use Class i 
insecticides and should avoid using Class IT products 

whercever possible. T F 

ci busting plants with an insecticide dust provides more uni- 
form and lasting leaf coverage than spraying Insecticides _ 
on plants. T F 

d; Rubber gloves and a respirator should be used when apply- 
ing Class III and IV insecticides. T F 

ei Organic phosphate insecticides are usually much iiibre 

tSxic than chlorinated hydrocarbon insecticides . T F 

f\ The antidote for insecticide pbisbnlng varies with the 

product's chemical class (i.e. OP^ CH, C). T F 

g-. A systemic Insecuicide should be used for sucking injects 
because nc/T-sys temics (contact iiisect icides ) are ineffec- 
tive. . T F 

h. Most chlorinated hydrbcarbbn insecticides like Aldrtn and 
Dieldriri and DDT have much longer residue lives than 
organic phosphates and carbamates, but there is little 

relationship between human toxicity and chemical class. T F 

8. What is the function bf a STICKER and a SPREADER arid when should they 
be tised? 
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9. List 2 homemade stickers readily available in yoar host country arid 

brie readiiy obtainable spreader. j 



10; Llst'4 caitural and/or mechanical practices that Would be effective 
in rainlmizirig insect infestation: , 

Si 

b. 

c. '■ 

a. 

a-. Akugid's 3 year bid son had just swallowed some methyl parathion 
stored in a Cbke bbttle. 

a. What first aid measures woaid you apply at this stage? 



Suppbse that despite your efforts the ^oy goes into convulsions 
y then loses consciousness and stbps breathing, although his 
heart is still beating. What db ybu do now? 



be taken? How about long term? 



13. What is the feasibility and effectiveness of using "brganic" repel- 
lent sprays like garlic-hbt pepper? 



14 The i5cal farmer's co-bp has just brought several knapsack sprayers. 
NO onHas ever used a sprayer before, but several 

ious prbblems with aphids on their tomatoes and you have recommended 
Maiathion 4DWP.; 



a. 



How thoroughly Should the leives be covered (top sides only, 
bottom sides only, both sides) and why? 



b. How can they tell if they are putting too much ipriy on' 
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Watering I 



15; Name 3 factors you would cbhsider in determining the weekly watering 
needs of a plot of young seedlings: 



b. 
c. 



16. Overwatering is a very common mistake \^eri vegetable iseedlings are 
young. What disease is encouraged by overwatering? 



What are the symptoms of this disease? 

17. Answer TRUE or FALSE: 

a. Sandy soils need more frequent but lighter waterings than 

clayey soils; ^ ^ 

b. The shallower the roots the less often watering will be 



needed; 



T F 



Sprayer Trbubleshbbtihg S Maintenance 



18. Identify each of the sprayer parts on the table and explain its function. 
PART A NAME: 

FUNCTION: ^ 
PART B NAME: 

FUNCTION: v. 

19. What's wrong with each of the 2 types of sprayers out on the patlb? (NOTE: 
There are 2 backpack sprayers and 2 compressed air sprayers, but the dupli- 
cates have the identical problem, so you only need to loo^ at one of each 
type.) ' \ 



Tran s pl a nt i ng 

20. Give 3 reasons for transplanting which you might use tb convince a farmer 
of its benefits to her/him. 



EKLC 




2li When is the best time to transplant if no materials are available fo^ 
shade? 



2?^ What 2 ways cati you make a starter solution and why would you want to use 
a starter solution? 



Vegetable—Characterisittcs 

23. List or describe 2 factors about Vitamin A which you consider important 
information for a Peace Corps Volunteer working with women in Kenya . Do 
the same for Vitamin e. (Do not say "essential for health""be specific!) 

Vitamin A: 1. 

2. 

Vitamin C: i. 

1. 



24. 



Circle the vegetables in the following list which are excellent sources 
of Vitamin A: 



eggplant leaf lettuce 

cabbage hot peppers 

collards tomatoes 

sweet potato head lettuce 

bfcra carrots 
beets 

25. List two advantages and two disadvantages of using hybrid seed. 



^^-CROP& TAKE>HOME EXAM 



CROPS EXAM #3 - TAKE-HOME 

Yoa stop by Gado's farm to visit her and find is he has a question for yoii. The 
PCV you replaced was totally into organics and said never to use cheratcai ferti 
lizersi but the other extension agents in the area say to use only chemical fer 
tilizers and not to worry about such things as composting and organic ferti- 
lizers. 

Gado has collected 206 kg of cow manure and has received an ag credit loan suf- 
ficient to buy 500 kg of chemical fertilizers. She's getting ready to plant th^ 
following crops; 

Teh 1x5 meter beds of tomatoes ^ coiiards, and lettuce 

Ah 80 X 100 meter plot of maize using improved practices 

A 40 X 50 meter plot of cbwpeas 

She'd had her soil tested at the lab which has recommended the fbllbwihg: 

KILOGRAMS PER HECTARE 





N 


P2O5 


K2O 


Maize Plot 


6b 


240 


40 


Cowpeas 


b 


40 


0 


Vegies 


80 


6b 


60 



If the following fertilizers are avatiabie , wh i ch one s should she use on each 
plot, how much of each, and how and when should they be applied? 

200 kg of cow manure 15-15-15 

16-20-0 Ammonium shifate (2G-G-G) 

10-20-20 Single superphosphate (0-20-0 J 

HINT: Be sure to consider plot size and the basic rules of fertilizer applica- 
tion (i.e. spoonfeeding B, etc.). The recommended NPK rates are total 
rates not just at-plantihg rates. 



An Example of a Final Cbmpreherisive Crops Exam: Field Port ion 

FINAL COMPREHENSIVE CROPS EXAM 
Field Section 



'here are 14 numbered field stations, arid you'll have 3 rainates at each one: 

STATION 1 ; Identify these 4 seedlirigs: 

Seedling A: 
B: 

ei 

D: 



STATION 2: 



STATION 3: 



STATION 4: 



STATt 



STATION 6: 



troubleshoot this raised bed of yegies arid list 4 faulty 
mariagemerit practices that you notice. 

, * ' 

2 

4. 

Identify the insects _pn the chair arid their type of damag 
(sucklirig, chewing, boring). 

Type of Damage 



Sample 

A. 

B; 
€. 
D. 
E; 
F. 

if farmer Jomo wants to get _his_f arm's soil (see ?caie^^ 
model on grburid) analyzed, how many soil samples should t 
send into the lab? 

How deep should the samples be taken? 

If his_farm^s soil was tested 2 years ago, would you 
recommend that he send in samples this year? 

Troubleshoot this just transplanted trarisplarit arid list ^ 
faulty management practices that you notice. 

For each of the 3 designated tbtna to plants^ state whether 
or_not it has been properly pruned, and explain why or vl 

410t-. 



Plant A: 
Plant B: 
Plant C: 
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STATION 7: 



What would be ah appropriate tise of this grain ncllsture 
test? 



<?TATTON 


fl: 












STATION 


10: 


STATION 


11: 


STATION 


12: 


STATION 


13: 




STATION 


14: 


STATION 


15: 



In this case; what do the results tell you? 

By now you're aiipretty anxious to get oh that Silver 

Bird for Kehya. Since you're already pacing^ pac^ 

the area demarcated by the 4 stakes and estimate the area 
of this plot in square meters » 

Farmer Mary asks you to look at her. pulse plot and tell 
her what's wrong. List at least 4 limiting factors that 
you notice. 

What's wrong with each of these plants. Be as specific 
as you can. 

Plant A: 
Plant B: 
plant C: 
Plant b: 



^fyst€;ry Pesticide Time: 

A. From a safe^ standpoint^ would you recommend that " 
small farmers use this product? 

B. What chemical category does it belong to 

organic. phosphate, chlbr. hydrocarbbhi carbamate) and 
why would this be valuable to ktlbw? 

C. Is it a systemic? 

Determine^ the texture of these two sell, samples ahd 
classify fthem as to sandy , loamy or ^tlayey . 

Sample A: 
Sample B: 

Check out the seed samples on the chair for visually 
identifiable quality defects^ and explain what, if any- 
thing, is wrong with each. 

Sample A: 



Troubieshoot this transplant bed and list 4 limiting 
factors you notice. 

Why woh^ t this sprayer function properly? 




An Example of a Final Comprehensive Crops Exam: Sitdbwn Portion 



i 



FINAL CROPS EXm 
Sitdbwn 



Name — — - 

- — ^ « 

1. Why do sandy soils need more frequent but lighter waterings than clayey 
soils? 

2. Circle the materials below that are relatively good source! pf N which 
would bi best for mixing with low N materials ^TY compost pile. 

oo„^ vrttintr arasses fresh manure without bedding 

?lce straw * ^ood^alhll'^^ Miiiet stalks after harvest 

peanut tuills rice hulls 

3. What are A essentials for rapid composting? 

hllvlh bf aSonlsi Hfiit are tfe Ukely causes of each problem and 
how woaid you correct them? 

Symfi^ Mostly Likely Cause Correctio n 

Pile doesn't heat up 
Ammonia smell 

HOW can you recognize good sources of Vitamin A in vegetables? How would 
you prepare foods so the vitamin A content ±s not destroyed? 



How would you pre- 

pare 



6 Name 3 vegetables that are good sources of vitamin C. Hoi 
Sri thef so that the vitamin C content is not destroyed? 



mw^^^^^^^^^^^^^^- r?h?o^e^%f 

iame'ffve factors you would consider in helping them select an appropriate 
variety. ' 
3. Kihanya has several problems with her sweet corn: 

1. corn leaf aphlds ^ ^ ^ .^.s 

2. corn earwbrm (pupate In the soli; ^ 

' 3. Johnsbngrass (reproduces by rhi^oraesr ^ 

4. MDMV, Maize Dwarf Mosaic Virus (spread by corn 
leaf aphids^ harbored by Johnsongrass ) 
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LJ-St 3 chemical arid/br hbti-chemical coritrbls t:hat_v^lli as a groups reduce pest 
damage by all 4 pests to Kihanya's crop next seasons 

9. Ydiir farmer friend Rosa Had her soil tested, and the fertiliaser recommenda- 
tlbh calls for applying .12-24-12 at .3D0/kg per hectare at tbmatb trans- 
planting time. She knocks on ybiiir dbbir at 5:00 A.M. and asks for some help 
with the following: 

a. Her tomato field measures 20 x 20 meters i How much 12-24-12 should she 
buy? 

b. Howmany srams of 12~24-12 should_each_ tomato transplant recelye_lf the 
rov^. are 1 meter apart and the plants spaced 40 cm apart in the rows? 

10* Miarla has 3 disease problems _bn her tomatbes^ fusarium wilt 

fungal stem rot), fungal leaf spots, and a virus disease. associated with 
aphids. List 2 cbritrbls either chemicak br hbh-chemical that she shbuld 
use next year to control these diseases^ 

Fusarium wilt : 

Fungal leaf spbts : 

Virus : 

iii Under that circumstances would you use insect baits? 
How are they applied? 

What Ingredients would you use to make a bait? 

12. While visiting^ one of your women 's group 's v^ 

insect pests wtiose damage is obviously near or above the economic thres- 
hold. For each of these pests listed be low * match upthe appropriate con- 
trol options by their numbers next to the relevant pest. 



NOTE: 



Xb sbrae cases^ tihere may be mbre_thah one appropr^^ 
control for a pest; alsOj» some of the controls may be 
apprbpriate fbr inbre than one pest. 



Insect Pest 



Cutworms 
Crickets 
Slugs & snails 
Cabbage Ibbpers 
Aphids 

Mexican bean beetles 



1. 
2. 
3. 
4. 
5. 
6. 
7. 



Cbritrbls Available 
Bactiius thuringlensls (Dipel) 
Placing collars around stems 
Sevin spray 

Parathibh br ehdrih spray 
Making up a bait 
Hand picking 

Leaving boards on the ground in the 
plot bvernight and them stbmpihg on 
them. 

Lady bugs (the women tell you their 
numbers are rapidly increasing )• 
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13. Under i^hat circumstances would you want to use a systemic insecticide? 

14. How do pulses arid cereals compare nutritionaliy? 
Why is each one important to a person's diet? 

What is the nutritional advantage of eating them together? 

15. Rank the three cereal grains —sorghum, maize ^ millet — according 
to drought resistance arid heat tolerance. 

16. What are the first aid procedures to follow for: 

a. oral insecticide poisoning 

b. dermal insecticide poisoning 

17. What if anything is wrong with each of the following fertilizer recommenda 
tions; 

a. 100 kg /ha urea 45-0-0 applied ^en maize is planted followed by a side 
dressing of 300 kg/ha 10-20-10 when maize is tasselirig. 

b. 400 kg/ha 12-24-12 ippiied at totaato. transplant time in a half circle 
cm deep and 30 cm from the plant fbllbwed by an N sidedressing every 
3-4 weeks placed in a half circle 10 cm out from the plants. 

18. Mary is about to store 1000 kg of shelled grain in a silo. 

a. What preventative measures should she take to help minimize weevil 
infestation? 

b. Suppose that 8ix_ weeks la te^^ hot spots in the grain caused 
by weevil buiidapi What can she do? 




